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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable burst access for 
image memory and high speed access by dividing an 
original image into blocks consisting of plural pixels, 
storing pixel data in the same block in the same line of 
memory array and enabling the plural pixel data in the 
same block to be accessed by specifying only a column 
address of a data register. 

SOLUTION: The original image is constituted by, e.g. 
horizontally 256 pixels and vertically 256 pixels. An area 
constituted by horizontally four pixels and vertically four 
pixels is defined as one block and the original image is 
divided into horizontally 64 blocks and vertically 64 
blocks. A DRAM is constituted by 1024 memory cells in 
a direction of a column and 1024 memory cells in the 
direction of a line. When the image of an original is read 
by a scanner, the image data of the pixels are 
successively read in an order of x direction and y 
direction, transmitted to the DRAM and stored in the 
corresponding memory cell. In this case, a line address is 

specified only once in successive write for the memory cell of the same line address and the 
line address is specified again only when the line address are different. 
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r * NOTICES* 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manuscript picture is divided into a block which consists of two or more pixels in an 
image memory characterized by comprising the following, Memorize picture element data of the 
same block in the same line of the above-mentioned memory array, and if it is access to picture 
element data within the same block, only by specifying a line address of the above-mentioned 
memory array once, A picture memory access method accessing two or more picture element 
data within the same block by specification of only a column address of the above-mentioned 
data register. 

A multi-line, a memory array which consists of a bit of plural lines. 

A data register which holds bit data for one line in which package read-out of bit data for one 
line and package writing are possible to this memory array, A column address selecting means 
which chooses a specific bit which performs read-out and writing of a data register holding a line 
address selecting means which chooses as this data register a line of the above-mentioned 
memory array which performs package read-out and package writing of bit data for one line, and 
bit data for one above-mentioned line. 

[Claim 2]A picture memory access method according to claim 1 constituting the above- 
mentioned block so that it may become twice [ positive number ] the number of bit data which 
constitutes the above-mentioned block the number of bit data for one line of the above- 
mentioned memory array. 

[Claim 3]A manuscript picture is divided into a block which consists of two or more pixels in an 
image memory characterized by comprising the following, Picture element data of the same block 
is memorized in the same line of the above-mentioned memory array, If bit data of a line address 
in which it is access to picture element data within the same block, and an applicable block is 
already included exist in the above-mentioned data register, A picture memory access method 
accessing two or more picture element data within the same block by specification of only a 
column address of the above-mentioned data register. 
A multi-line, a memory array which consists of a bit of plural lines. 

A data register which holds bit data for one line in which package read-out of bit data for one 
line and package writing are possible to this memory array, A column address selecting means 
which chooses a specific bit which performs read-out and writing of a data register holding a line 
address selecting means which chooses as this data register a line of the above-mentioned 
memory array which performs package read-out and package writing of bit data for one line, and 
bit data for one above-mentioned line. 

[Claim 4]A picture memory access method according to claim 3 constituting the above- 
mentioned block so that it may become twice [ positive number ] the number of bit data which 
constitutes the above-mentioned block the number of bit data for one line of the above- 
mentioned memory array. 

[Claim 5]A multi-line and a memory array which consists of a bit of plural lines characterized by 
comprising the following, A data register which holds bit data for one line in which package read- 
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out of bit data for one line and package writing are possible to this memory array, A line address 
selecting means which chooses as this data register a line of the above-mentioned memory 
array which performs package read-out and package writing of bit data for one line, An image 
forming device using a column address selecting means which chooses a specific bit which 
performs read-out and writing of a data register holding bit data for one above-mentioned line, 
and an image memory, ** and others. 

A reading means which reads picture element data of a manuscript picture. 
A memory measure which divides image data read by this reading means into a block which 
consists of two or more pixels, and memorizes picture element data of the same block in the 
same line of the above-mentioned memory array. 

A reading means which will read two or more picture element data within the same block by 
specification of only a column address of the above-mentioned data register only by specifying a 
line address of the above-mentioned memory array once if it is read-out to picture element data 
within the same block. 

An image forming means which carries out image formation to an image forming medium 
according to picture element data read by this reading means. 

[Claim 6]The above-mentioned reading means a manuscript picture by changing a read-out order 
of picture element data of a manuscript picture memorized by described image memory 0 times, 
Or the image forming device according to claim 5 carrying out image formation to an image 
forming medium according to picture element data which read 90 degrees, 180 degrees, or a 
picture rotated 270 degrees, and was read by this reading means. 

[Claim 7]A multi-line and a memory array which consists of a bit of plural lines characterized by 
comprising the following, A data register which holds bit data for one line in which package read- 
out of bit data for one line and package writing are possible to this memory array, A line address 
selecting means which chooses as the above-mentioned data register a line of a memory array 
which performs package read-out and package writing of bit data for one line, An image forming 
device using a column address selecting means which chooses a specific bit which performs 
read-out and writing of a data register holding bit data for one above-mentioned line, and an 
image memory, ** and others. 

A reading means which reads picture element data of a manuscript picture. 
A memory measure which divides image data read by this reading means into a block which 
consists of two or more pixels, and memorizes picture element data of the same block in the 
same line of the above-mentioned memory array. 

A reading means which is read-out to picture element data within the same block, and will read 
two or more picture element data within the same block by specification of only a column 
address of the above-mentioned data register if bit data of a line address in which an applicable 
block is already included exist in the above-mentioned data register. 
An image forming means which carries out image formation to an image forming medium 
according to picture element data read by this reading means. 

[Claim 8]The above-mentioned reading means a manuscript picture by changing a read-out order 
of picture element data of a manuscript picture memorized by described image memory 0 times, 
Or the image forming device according to claim 7 carrying out image formation to an image 
forming medium according to picture element data which read 90 degrees, 180 degrees, or a 
picture rotated 270 degrees, and was read by this reading means. 

[Claim 9]A multi-line and a memory array which consists of a bit of plural lines characterized by 
comprising the following, A data register which holds bit data for one line in which package read- 
out of bit data for one line and package writing are possible to this memory array, A line address 
selecting means which chooses as this data register a line of the above-mentioned memory 
array which performs package read-out and package writing of bit data for one line, An image 
forming device using a column address selecting means which chooses a specific bit which 
performs read-out and writing of a data register holding bit data for one above-mentioned line, 
and an image memory, ** and others. 
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4 v A reading means which reads picture element data of a manuscript picture. 

A memory measure which divides image data read by this reading means into a block which 
consists of two or more pixels which is contained in a block with same picture element data by 
which image formation is simultaneously carried out at the time of image formation, and 
memorizes picture element data of the same block in the same line of the above-mentioned 
memory array. 

A reading means which will read continuously picture element data by which image formation is 
simultaneously carried out by specification of only a column address of the above-mentioned 
data register in two or more picture element data within the same block at the time of image 
formation only by specifying a line address of the above-mentioned memory array once if it is 
read-out to picture element data within the same block. 

An image forming means which carries out image formation of two or more pixels to an image 
forming medium simultaneously according to picture element data read by this reading means. 

[Claim 10]A multi-line and a memory array which consists of a bit of plural lines characterized by 
comprising the following, A data register which holds bit data for one line in which package read- 
out of bit data for one line and package writing are possible to this memory array, A line address 
selecting means which chooses as this data register a line of the above-mentioned memory 
array which performs package read-out and package writing of bit data for one line, An image 
forming device using a column address selecting means which chooses a specific bit which 
performs read-out and writing of a data register holding bit data for one above-mentioned line, 
and an image memory, ** and others. 

A reading means which reads picture element data of a manuscript picture. 

A memory measure which divides into a block which consists of two or more pixels which is 

contained in a block with same picture element data by which image formation is simultaneously 

carried out at the time of image formation read by this reading means, and memorizes picture 

element data of the same block in the same line of the above-mentioned memory array. 

If bit data of a line address in which it is read-out to picture element data within the same block, 

and an applicable block is already included exist in the above-mentioned data register, A reading 

means which reads continuously picture element data by which image formation is 

simultaneously carried out by specification of only a column address of the above-mentioned 

data register in two or more picture element data within the same block at the time of image 

formation. 

An image forming means which carries out image formation of two or more pixels to an image 
forming medium simultaneously according to picture element data read by this reading means. 

[Claim 1 1]A multi-line and a memory array which consists of a bit of plural lines characterized by 
comprising the following, A data register which holds bit data for one line in which package read- 
out of bit data for one line and package writing are possible to this memory array, A line address 
selecting means which chooses as this data register a line of the above-mentioned memory 
array which performs package read-out and package writing of bit data for one line. Image 
formation memory storage using a column address selecting means which chooses a specific bit 
which performs read-out and writing of a data register holding bit data for one above-mentioned 
line, and an image memory, ** and others. 

A reading means which reads picture element data of a manuscript picture. 
A memory measure which divides into a block which consists of two or more pixels used as a 
batch of coding of image data read by this reading means, and memorizes picture element data 
of the same block in the same line of the above-mentioned memory array. 

A reading means which will read two or more picture element data of a block used as a batch of 
coding collectively by specification of only a column address of the above-mentioned data 
register only by specifying a line address of the above-mentioned memory array once if it is 
read-out of picture element data within the same block. 

An encoding means which codes picture element data of a block read by this reading means. 
A code data storage means which memorizes code data besides coded by account encoding 
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means. 

A code data reading means which reads the code data of 1 pages or more memorized by coding 
data memory measure by arbitrary page order. 

A decoding means which decrypts code data coded by block unit, and picture element data of a 
decrypted block unit only by specifying a line address of the above-mentioned memory array 
once, A writing means which writes in two or more picture element data of a block used as a 
batch of decryption collectively by specification of only a column address of the above- 
mentioned data register, and an image forming means which carries out image formation to an 
image forming medium according to picture element data written in by the above-mentioned 
writing means. 

[Claim 12]As opposed to an image memory which considers it as two or more words in a line 
direction, and makes two or more words 1 block in a column direction and to which this block 
exists in a line direction by two or more blocks by two or more blocks in a column direction, In a 
predetermined line when accessing an image memory in two dimensions, An address of burst 
access for numbers of words of a column direction which constitutes 1 block is generated, An 
address added by numbers of words which constitutes 1 block for every one burst access is 
generated, To a value which subtracted a value which carried out the multiplication of the 
numbers of words which constitute 1 block to a value subtracted from two or more block number 
of column directions 1 block for every burst access for two or more blocks of a column direction. 
A value which a column direction in 1 block added by numbers of words is generated as an 
address, An address generation method generating as an address a value which subtracted 
numbers of words of a column direction which constitutes numbers of words which constitute 1 
block whenever it carries out several minutes two or more words to 1 block which is a line 
direction about burst access for two or more blocks of a column direction. 
[Claim 13]As opposed to an image memory which considers it as two or more words in a line 
direction, and makes two or more words 1 block in a column direction and for which two or more 
blocks exist in a line direction in two or more blocks and a column direction, In a predetermined 
line when accessing an image memory in two dimensions, An address of burst access for 
numbers of words of a column direction which constitutes 1 block is generated, An address 
added by numbers of words which constitutes 1 block for every one burst access is generated, 
To a value which subtracted a value which carried out the multiplication of the numbers of words 
which constitute 1 block to a value subtracted from two or more block number of column 
directions 1 block for every burst access for two or more blocks of a column direction. A value 
which a column direction in 1 block added by numbers of words is generated as an address, 
Whenever it performs burst access for two or more blocks of a column direction by two or more 
numbers of words of a line direction, An address generation device possessing an address 
generating means which generates as an address a value which subtracted numbers of words of 
a column direction which constitutes 1 block from numbers of words which constitute 1 block. 
[Claim 14]A multi-line, a memory array which consists of a bit of plural lines. 
A data register which holds bit data for one line in which package read-out of bit data for one 
line and package writing are possible to this memory array. 

A line address selecting means which chooses as this data register a line of the above- 
mentioned memory array which performs package read-out and package writing of bit data for 
one line. 

A column address selecting means which chooses a specific bit which performs read-out and 
writing of a data register holding bit data for one above-mentioned line. 
It is two or more pixels about a manuscript [ ** and others ] picture. 

Are the memory address generator provided with the above, and a line address of a described 
image memory An upper address, An address which expressed a column address as a lower 
address is made into a one-dimensional memory address, It shall be considered as two or more 
words at a line writing direction, and two or more words shall be a block configuration of a 
manuscript picture 1 block in a column direction, When considering it as two or more blocks at a 
line writing direction, considering it as two or more blocks in a column direction and accessing in 
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two dimensions, A one-dimensional address of a word which accesses the beginning of each 
block is computed, A value equivalent to a line address of this one-dimensional address is 
specified once as a line address of the above-mentioned memory array, A value which applied a 
value of positive [ common to each continuous access ] or negative offset to a value equivalent 
to a column address of the above-mentioned one-dimensional address is set up one by one as a 
column address of the above-mentioned memory array, An address generating means for 
performing continuous access within a block by specification of only a column address, and 
performing the above-mentioned continuous access, A memory address store means to 
memorize the present continuous access start address, A setting means of the 1 st address 
increment, a setting means of the 2nd address increment, a setting means of the 3rd address 
increment, the 1st counting means that makes 1 continuous access 1 time and counts the 
number of times of continuous access, and 1 continuous access are made into 1 time, The 2nd 
counting means that counts the number of times of continuous access, and a setting means of 
the 1st count cycle of the 1st counting means of the above, It starts from the 2nd setting means 
and continuous access start address of a count cycle of the 2nd counting means of the above, 
Consist of a setting means which specifies displacement to a memory address of each word 
which performs continuous access, and an access start address of each continuous access, A 
one-dimensional address of a word which accesses the beginning of a page is made into an initial 
value, As opposed to an above-mentioned memory address store means to memorize the 
present continuous access start address, For every one continuous access, add the 1st address 
increment and for every continuous access of the 1st count cycle. A memory address of a word 
which is computed by adding the 2nd address increment and adding the 3rd address increment 
for every continuous access of the 2nd count cycle, and performs each continuous access, It is 
computed by applying displacement to a memory address of each word which performs the 
above-mentioned continuous access to a start address of the above-mentioned continuous 
access. 

[Claim 15]Address increment of the above 1st, the 2nd address increment, the 3rd address 
increment, Displacement to the 1st count cycle, the 2nd count cycle, and a memory address of 
each word that performs the above-mentioned continuous access, The block count of a column 
direction which constitutes the above-mentioned 1 page, the block count of a line writing 
direction which constitutes 1 page, The memory address generator according to claim 14 being 
computed by access direction of an image memory of numbers of words of a column direction 
which constitutes 1 block, numbers of words of a line writing direction which constitutes 1 block 
and 0 times, 90 degrees, 180 degrees, and 270 degrees. 

[Claim 16]A multi-line, a memory array which consists of a bit of plural lines. 

A data register which holds bit data for one line in which package read-out of bit data for one 

line and package writing are possible to this memory array. 

A line address selecting means which chooses as this data register a line of the above- 
mentioned memory array which performs package read-out and package writing of bit data for 
one line. 

A column address selecting means which chooses a specific bit which performs read-out and 
writing of a data register holding bit data for one above-mentioned line. 
It is two or more pixels about a manuscript [ ** and others ] picture. 

Are ************** provided with the above and a line address of a described image memory 
An upper address, An address which expressed a column address as a lower address is made 
into a one-dimensional memory address, It shall be considered as two or more words at a line 
writing direction, and two or more words shall be a block configuration of a manuscript picture 1 
block in a column direction, When considering it as two or more blocks at a line writing direction, 
considering it as two or more blocks in a column direction and accessing in two dimensions, A 
one-dimensional address of a word which accesses the beginning of each block is computed, A 
value equivalent to a line address of this one-dimensional address is specified once as a line 
address of the above-mentioned memory array, A value which applied a value of positive 
[ common to each continuous access ] or negative offset to a value equivalent to a column 
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address of the above-mentioned one-dimensional address is set up one by one as a column 
address of the above-mentioned memory array, An address generating means for performing 
continuous access within a block by specification of only a column address, and performing the 
above-mentioned continuous access, A memory address store means to memorize the present 
continuous access start address, A setting means of the 1st address increment, a setting means 
of the 2nd address increment, a setting means of the 3rd address increment, the 1st counting 
means that makes 1 continuous access 1 time and counts the number of times of continuous 
access, and 1 continuous access are made into 1 time. The 2nd counting means that counts the 
number of times of continuous access, and a setting means of the 1st count cycle of the 1st 
counting means of the above, It starts from the 2nd setting means and continuous access start 
address of a count cycle of the 2nd counting means of the above, Consist of a setting means 
which specifies displacement to a memory address of each word which performs continuous 
access, and an access start address of each continuous access, A one-dimensional address of a 
word which accesses the beginning of a page is made into an initial value, As opposed to an 
above-mentioned memory address store means to memorize the present continuous access 
start address, For every one continuous access, add the 1st address increment and for every 
continuous access of the 1st count cycle. A memory address of a word which is computed by 
adding the 2nd address increment and adding the 3rd address increment for every continuous 
access of the 2nd count cycle, and performs each continuous access, According to picture 
element data read from a described image memory using a memory address generator computed 
by applying displacement to a memory address of each word which performs the above- 
mentioned continuous access to a start address of the above-mentioned continuous access, 
image formation is carried out to an image forming medium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the picture memory access method of performing 
access to an image memory, an image forming device, image formation memory storage, the 
address generation method, and an address generation device. 
[0002] 

[Description of the Prior Art]In recent years, image information can be easily treated now as 
digital data. There is a digital plain paper copier as apparatus adapting these. This draws the 
catoptric light from a manuscript optically like the conventional analog PPC, and does not 
perform image formation on a photo conductor. Once reading the catoptric light from a 
manuscript as an electrical signal with a CCD sensor, it is changed into a digital signal. After 
various processings are performed to the once digitized manuscript, it is outputted to paper by a 
laser beam printer. 

[0003]By once changing a manuscript picture into a digital signal, various processings of 
amendment of the input characteristics from a CCD sensor or the output characteristics to a 
laser beam printer, zooming, fractional elimination, outside the limit elimination, etc. become 
possible by signal processing. 

[0004]The picture changed into the digital signal becomes possible [ compressing data volume 
and accumulating efficiently ] by performing coding processing. The accumulated picture is 
decrypted by the picture of being also in the arbitrary turn of liking to perform a printout, and the 
arbitrary things to do for a number-of-sheets laser PURINTAHE output are possible for it. 
[0005]the former — these — standing in a line — changing — it was mechanically carried out 
using the sorter and the stacker to the copied printout — a sake — a device — neither growing 
gigantic nor increase of noise was avoided. In order to carry out two or more sheets number 
printing, copying operation needed to be performed repeatedly. 

[0006]Once preparing the image memory for 1 page (page memory) and developing the picture or 
the picture by which coding accumulation was carried out from a scanner (image reader) on an 
image memory, Rotational images, such as 90 degrees, 180 degrees, and 270 degrees, can be 
outputted by changing how to read an image memory. 

[0007]By carrying out the rotational output of the picture, the break of two or more copies is 
distinguishable by the direction of a paper not depending in the direction which a manuscript 
places but outputting in the paper of the always same direction, and by outputting alternately 
with in every direction. 

[0008]The connection copy (the 4 yne 1, 2 yne 1) which prints two or more pictures of a page to 
one sheet is attained by [ which reduced the picture or the picture by which coding 
accumulation was carried out from a scanner ] developing two or more **-JI to an image 
memory at 1 page. In the case of this connection copy, since every direction of a paper changes 
by the number of sheets to connect, the rotational output of a picture is needed. 
[0009]It is necessary to read an image memory so that a picture may rotate once writing the 
original picture in an image memory, in order to carry out the rotational output of the picture. 
[0010]ln order to copy a manuscript to high definition, it is necessary to make high resolution at 
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the time of printing a picture to reading and the laser beam printer of a manuscript. Naturally, it 
becomes a size also with huge capacity of an image memory required for it with high-resolution- 
izing. For example, when 1 page of manuscripts of A4 size are read as 1 bit [ per pixel ] 
monochrome data in the resolution of 400dpi, the size of a needed image memory is set to about 
4.4 M bytes in the resolution of about 2 M bytes and 600dpi. When it reads as 8-bit gray scale 
data per pixel, they will be the 8 times and a huge size further. 

[001 1]Thus, since the memory of a size very huge in order to record image data is needed, 
normal use of the DRAM with a cheap bit unit price is carried out to an image memory. 
[0012]General DRAM specifies a specific address with a line (ROW) and two addresses of a 
sequence (COLUMN), Since all the data of the same line address will be internally read if a line 
address is specified. If it is data of the same line address, it has a fast page mode accessible at 
high speed (comparing with the case where both the addresses of a line address and a column 
address are specified), or a hyper-page mode (EDO) for two or more data only by specifying a 
column address. 

[0013]The continuous column address is generated inside DRAM and there are a Synchronous 
DRAM etc. which accelerated access of continuation ADORESUHE further by giving only the 
countup signal of a column address to DRAM from the exterior. 

[0014]As a DRAM corresponding to a fast page mode, TC51 16160A, As a DRAM corresponding 
to a hyper-page mode, TC51 16165BJ (data book: details 1995 edition Toshiba Corp. MOS 
memory DRAM (multi-bit article) editing reference), There are TC59S1604FT etc. as a 
Synchronous DRAM (data book: details 1995 edition Toshiba Corp. MOS memory ASMIC editing 
reference). 

[0015]Henceforth, suppose that it calls it the burst access of DRAM to give the address which 
serves as a starting point to DRAM which was described above, and to perform high-speed 
continuous access. 

[0016]When it constitutes an image memory using these DRAMs, in Japanese Patent Application 
No. No. 85676 [ six to ], the memory address is increasing from the upper left to line sequential 
toward the lower right to a two-dimensional picture. 

[001 7]Therefore, in order to make the address with which the memory continued correspond to 
a two-dimensional image memory, an address is increased from a line left end toward the right, 
and the memory address of a line right termination and the memory address at the left end of 
[ line ] the next line (line under one) are continuing. 

[0018]As for the memory address, the line (ROW) address is assigned to the sequence 
(COLUMN) address and the higher rank at the low rank. 

[0019]Therefore, in the longitudinal direction of the same line, in order that an address may 
continue, the line address which is an upper address is maintaining the same value in the range 
from which a lower address changes. 

[0020]However, in the sliding direction where lines differ, since an address becomes 
discontinuous, there is no guarantee which becomes the same [ an upper address ]. 
[0021 ]In order to copy a manuscript to high definition, it is necessary to make high resolution at 
the time of ****(ing) a picture to reading and the laser beam printer of a manuscript. Naturally, it 
becomes a size also with huge capacity of an image memory required for it with high-resolution- 
izing. For example, the size of the image memory which is needed when 1 page of manuscripts of 
A4 size are read as 1 bit [ per pixel ] monochrome data in the resolution of 400dpi as above- 
mentioned is set to about 4.4 M bytes in the resolution of about 2 M bytes and 600dpi. When it 
reads as 8-bit gray scale data per pixel, they will be the 8 times and a huge size further. 
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TECHNICAL FIELD 

[Field of the InventionjThis invention relates to the picture memory access method of performing 
access to an image memory, an image forming device, image formation memory storage, the 
address generation method, and an address generation device. 
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• * * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]In recent years, image information can be easily treated now as 
digital data. There is a digital plain paper copier as apparatus adapting these. This draws the 
catoptric light from a manuscript optically like the conventional analog PPC, and does not 
perform image formation on a photo conductor. Once reading the catoptric light from a 
manuscript as an electrical signal with a CCD sensor, it is changed into a digital signal. After 
various processings are performed to the once digitized manuscript, it is outputted to paper by a 
laser beam printer. 

[0003]By once changing a manuscript picture into a digital signal, various processings of 
amendment of the input characteristics from a CCD sensor or the output characteristics to a 
laser beam printer, zooming, fractional elimination, outside the limit elimination, etc. become 
possible by signal processing. 

[0004]The picture changed into the digital signal becomes possible [ compressing data volume 
and accumulating efficiently ] by performing coding processing. The accumulated picture is 
decrypted by the picture of being also in the arbitrary turn of liking to perform a printout, and the 
arbitrary things to do for a number-of-sheets laser PURINTAHE output are possible for it. 
[0005]the former — these — standing in a line — changing — it was mechanically carried out 
using the sorter and the stacker to the copied printout — a sake — a device — neither growing 
gigantic nor increase of noise was avoided. In order to carry out two or more sheets number 
printing, copying operation needed to be performed repeatedly. 

[0006]Once preparing the image memory for 1 page (page memory) and developing the picture or 
the picture by which coding accumulation was carried out from a scanner (image reader) on an 
image memory, Rotational images, such as 90 degrees, 180 degrees, and 270 degrees, can be 
outputted by changing how to read an image memory. 

[0007]By carrying out the rotational output of the picture, the break of two or more copies is 
distinguishable by the direction of a paper not depending in the direction which a manuscript 
places but outputting in the paper of the always same direction, and by outputting alternately 
with in every direction. 

[0008]The connection copy (the 4 yne 1, 2 yne 1) which prints two or more pictures of a page to 
one sheet is attained by [ which reduced the picture or the picture by which coding 
accumulation was carried out from a scanner ] developing two or more **-JI to an image 
memory at 1 page. In the case of this connection copy, since every direction of a paper changes 
by the number of sheets to connect, the rotational output of a picture is needed. 
[0009]It is necessary to read an image memory so that a picture may rotate once writing the 
original picture in an image memory, in order to carry out the rotational output of the picture. 
[0010]In order to copy a manuscript to high definition, it is necessary to make high resolution at 
the time of printing a picture to reading and the laser beam printer of a manuscript. Naturally, it 
becomes a size also with huge capacity of an image memory required for it with high-resolution- 
izing. For example, when 1 page of manuscripts of A4 size are read as 1 bit [ per pixel ] 
monochrome data in the resolution of 400dpi, the size of a needed image memory is set to about 
4.4 M bytes in the resolution of about 2 M bytes and 600dpi. When it reads as 8-bit gray scale 
data per pixel, they will be the 8 times and a huge size further. 
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[001 1]Thus, since the memory of a size very huge in order to record image data is needed, 
normal use of the DRAM with a cheap bit unit price is carried out to an image memory. 
[0012]General DRAM specifies a specific address with a line (ROW) and two addresses of a 
sequence (COLUMN), Since all the data of the same line address will be internally read if a line 
address is specified. If it is data of the same line address, it has a fast page mode accessible at 
high speed (comparing with the case where both the addresses of a line address and a column 
address are specified), or a hyper-page mode (EDO) for two or more data only by specifying a 
column address. 

[0013]The continuous column address is generated inside DRAM and there are a Synchronous 
DRAM etc. which accelerated access of continuation ADORESUHE further by giving only the 
countup signal of a column address to DRAM from the exterior. 

[0014]As a DRAM corresponding to a fast page mode, TC5116160A, As a DRAM corresponding 
to a hyper-page mode, TC51 16165BJ (data book: details 1995 edition Toshiba Corp. MOS 
memory DRAM (multi-bit article) editing reference), There are TC59S1604FT etc. as a 
Synchronous DRAM (data book: details 1995 edition Toshiba Corp. MOS memory ASMIC editing 
reference). 

[0015]Henceforth, suppose that it calls it the burst access of DRAM to give the address which 
serves as a starting point to DRAM which was described above, and to perform high-speed 
continuous access. 

[0016]When it constitutes an image memory using these DRAMs, in Japanese Patent Application 
No. No. 85676 [ six to ], the memory address is increasing from the upper left to line sequential 
toward the lower right to a two-dimensional picture. 

[001 7]Therefore, in order to make the address with which the memory continued correspond to 
a two-dimensional image memory, an address is increased from a line left end toward the right, 
and the memory address of a line right termination and the memory address at the left end of 
[ line ] the next line (line under one) are continuing. 

[0018]As for the memory address, the line (ROW) address is assigned to the sequence 
(COLUMN) address and the higher rank at the low rank. 

[0019]Therefore, in the longitudinal direction of the same line, in order that an address may 
continue, the line address which is an upper address is maintaining the same value in the range 
from which a lower address changes. 

[0020] However, in the sliding direction where lines differ, since an address becomes 
discontinuous, there is no guarantee which becomes the same [ an upper address ]. 
[0021 ]In order to copy a manuscript to high definition, it is necessary to make high resolution at 
the time of ****(ing) a picture to reading and the laser beam printer of a manuscript. Naturally, it 
becomes a size also with huge capacity of an image memory required for it with high-resolution- 
izing. For example, the size of the image memory which is needed when 1 page of manuscripts of 
A4 size are read as 1 bit [ per pixel ] monochrome data in the resolution of 400dpi as above- 
mentioned is set to about 4.4 M bytes in the resolution of about 2 M bytes and 600dpi. When it 
reads as 8-bit gray scale data per pixel, they will be the 8 times and a huge size further. 
[0022]In order to process these image data of a lot of on an image memory, The transfer rate of 
very high-speed image memories, such as image coding for accumulating the image data transfer 
from a scanner to an image memory, the image data transfer from an image memory to a printer, 
and a picture and image transfer with a decoding device, is required. 

[0023]For example, when PURINTAHE transmission of the image data on an image memory is 
carried out 60 times in 1 minute, When the monochrome picture of A4 size and 600dpi is read as 
4.4MByte and 8— bit gray scale data per pixel in 1 second, the transfer rate of 35.2MByte is 
further needed in [ of the 8 times ] 1 second. 

[0024]In a conventional system, when making the address with which the memory continued 
correspond to a two-dimensional image memory, the continuity of the memory address of a 
longitudinal direction and a sliding direction was not taken into consideration. 
[0025]Therefore, image processing, and coding and decoding processing which are usually 
accessed by making the longitudinal direction at the time of access, the sliding direction at the 
time of rotation access, and a two-dimensional block into a batch, Two or more lines were not 
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able to perform fast transmission to a printable printer in the case of read-out of two or more 
lines, cannot but give a line address and a column address each time, cannot but access 1 word 
units, and according to the burst access of DRAM simultaneously with two or more laser 
exposure devices. 

[0026]Since it corresponded by using expanding the bit width of the word which accesses at a 
time, and other high-speed memory devices when fast transmission was required, increase of a 
device scale or cost was not avoided. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained in full detail above, according to this invention, burst 
access to an image memory is made possible, and the picture memory access method in which 
rapid access is possible, an image forming device, image formation memory storage, the address 
generation method, and an address generation device can be provided. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]As described above, it is what removes the fault that 
rapid access to an image memory cannot be performed, Burst access to an image memory is 
made possible, and it aims at providing the picture memory access method in which rapid access 
is possible, an image forming device, image formation memory storage, the address generation 
method, and an address generation device. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]In an image memory this invention is characterized by that 
comprises the following, Divide a manuscript picture into a block which consists of two or more 
pixels, memorize picture element data of the same block in the same line of the above- 
mentioned memory array, and if it is access to picture element data within the same block, What 
accesses two or more picture element data within the same block by specification of only a 
column address of the above-mentioned data register only by specifying a line address of the 
above-mentioned memory array once. 

A multi-line, a memory array which consists of a bit of plural lines. 

A data register which holds bit data for one line in which package read-out of bit data for one 
line and package writing are possible to this memory array. 

A line address selecting means which chooses as this data register a line of the above- 
mentioned memory array which performs package read-out and package writing of bit data for 
one line. 

A column address selecting means which chooses a specific bit which performs read-out and 
writing of a data register holding bit data for one above-mentioned line. 

[0029]In an image memory this invention is characterized by that comprises the following, Divide 
a manuscript picture into a block which consists of two or more pixels, and picture element data 
of the same block, If bit data of a line address in which it is made to memorize in the same line 
of the above-mentioned memory array, and is access to picture element data within the same 
block, and an applicable block is already included exist in the above-mentioned data register, 
What accesses two or more picture element data within the same block by specification of only 
a column address of the above-mentioned data register. 
A multi-line, a memory array which consists of a bit of plural lines. 

A data register which holds bit data for one line in which package read-out of bit data for one 
line and package writing are possible to this memory array. 

A line address selecting means which chooses as this data register a line of the above- 
mentioned memory array which performs package read-out and package writing of bit data for 
one line. 

A column address selecting means which chooses a specific bit which performs read-out and 
writing of a data register holding bit data for one above-mentioned line. 

[0030]A data register holding bit data for one line to a multi-line, a memory array which consists 
of a bit of plural lines, and this memory array which this invention writes [ package read-out of 
bit data for one line and / package ] in in, A line address selecting means which chooses as this 
data register a line of the above-mentioned memory array which performs package read-out and 
package writing of bit data for one line, In an image forming device using an image memory which 
consists of a column address selecting means which chooses a specific bit which performs read- 
out and writing of a data register holding bit data for one above-mentioned line. Image data read 
by reading means which reads picture element data of a manuscript picture, and this reading 
means is divided into a block which consists of two or more pixels which is contained in a block 
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with same picture element data by which image formation is simultaneously carried out at the 
time of image formation, If it is read-out to picture element data within the same block as a 
memory measure which memorizes picture element data of the same block in the same line of 
the above-mentioned memory array, only by specifying a line address of the above-mentioned 
memory array once, A reading means which reads continuously picture element data by which 
image formation is simultaneously carried out by specification of only a column address of the 
above-mentioned data register in two or more picture element data within the same block at the 
time of image formation, It comprises an image forming means which carries out image formation 
of two or more pixels to an image forming medium simultaneously according to picture element 
data read by this reading means. 

[0031] A data register holding bit data for one line to a multi-line, a memory array which consists 
of a bit of plural lines, and this memory array which this invention writes [ package read-out of 
bit data for one line and / package ] in in, A line address selecting means which chooses as this 
data register a line of the above-mentioned memory array which performs package read-out and 
package writing of bit data for one line, In an image forming device using an image memory which 
consists of a column address selecting means which chooses a specific bit which performs read- 
out and writing of a data register holding bit data for one above-mentioned line, It divides into a 
block which consists of two or more pixels which is contained in a block with same picture 
element data by which image formation is simultaneously carried out at the time of image 
formation read by reading means which reads picture element data of a manuscript picture, and 
this reading means, Are read-out to picture element data within the same block as a memory 
measure memorized in the same line of the above-mentioned memory array, and if bit data of a 
line address in which an applicable block is included exist in the above-mentioned data register, 
picture element data of the same block already, A reading means which reads continuously 
picture element data by which image formation is simultaneously carried out by specification of 
only a column address of the above-mentioned data register in two or more picture element data 
within the same block at the time of image formation, It comprises an image forming means 
which carries out image formation of two or more pixels to an image forming medium 
simultaneously according to picture element data read by this reading means. 
[0032]A data register holding bit data for one line to a multi-line, a memory array which consists 
of a bit of plural lines, and this memory array which this invention writes [ package read-out of 
bit data for one line and / package ] in in, A line address selecting means which chooses as this 
data register a line of the above-mentioned memory array which performs package read-out and 
package writing of bit data for one line, In image formation memory storage using an image 
memory which consists of a column address selecting means which chooses a specific bit which 
performs read-out and writing of a data register holding bit data for one above-mentioned line, 
Image data read by reading means which reads picture element data of a manuscript picture, and 
this reading means is divided into a block which consists of two or more pixels used as a batch 
of coding, If it is read-out of picture element data within the same block as a memory measure 
which memorizes picture element data of the same block in the same line of the above- 
mentioned memory array, only by specifying a line address of the above-mentioned memory 
array once, A reading means which reads two or more picture element data of a block used as a 
batch of coding collectively by specification of only a column address of the above-mentioned 
data register, and an encoding means which codes picture element data of a block read by this 
reading means, A code data storage means which memorizes code data besides coded by 
account encoding means, A code data reading means which reads the code data of 1 pages or 
more memorized by coding data memory measure by arbitrary page order, A decoding means 
which decrypts code data coded by block unit, and picture element data of a decrypted block 
unit only by specifying a line address of the above-mentioned memory array once, It comprises a 
writing means which writes in two or more picture element data of a block used as a batch of 
decryption collectively by specification of only a column address of the above-mentioned data 
register, and an image forming means which carries out image formation to an image forming 
medium according to picture element data written in by the above-mentioned writing means. 
[0033]As opposed to an image memory to which this invention considers it as two or more words 
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in a line direction, and makes two or more words 1 block in a column direction, and this block 
exists in a line direction by two or more blocks by two or more blocks in a column direction, In a 
predetermined line when accessing an image memory in two dimensions, An address of burst 
access for numbers of words of a column direction which constitutes 1 block is generated, An 
address added by numbers of words which constitutes 1 block for every one burst access is 
generated, To a value which subtracted a value which carried out the multiplication of the 
numbers of words which constitute 1 block to a value subtracted from two or more block number 
of column directions 1 block for every burst access for two or more blocks of a column direction. 
A value which a column direction in 1 block added by numbers of words is generated as an 
address, A value which subtracted numbers of words of a column direction which constitutes 
numbers of words which constitute 1 block whenever it carries out several minutes two or more 
words to 1 block which is a line direction about burst access for two or more blocks of a column 
direction is generated as an address. 

[0034]Divide this invention into a block characterized by comprising the following, memorize 
picture element data of the same block in the same line of the above-mentioned memory array, 
and if it is access to picture element data within the same block, In an image memory which 
accesses two or more picture element data within the same block by specification of only a 
column address of the above-mentioned data register only by specifying a line address of the 
above-mentioned memory array once, An address which expressed an upper address and a 
column address for a line address of a described image memory as a lower address is made into 
a one-dimensional memory address, It shall be considered as two or more words at a line writing 
direction, and two or more words shall be a block configuration of a manuscript picture 1 block in 
a column direction, When considering it as two or more blocks at a line writing direction, 
considering it as two or more blocks in a column direction and accessing in two dimensions, A 
one-dimensional address of a word which accesses the beginning of each block is computed, A 
value equivalent to a line address of this one-dimensional address is specified once as a line 
address of the above-mentioned memory array, Set up a value which applied a value of positive 
[ common to each continuous access ], or negative offset to a value equivalent to a column 
address of the above-mentioned one-dimensional address one by one as a column address of 
the above-mentioned memory array, and continuous access within a block by specification of 
only a column address is performed, An address generating means for performing the above- 
mentioned continuous access, A memory address store means to memorize the present 
continuous access start address, A setting means of the 1st address increment, and a setting 
means of the 2nd address increment, A setting means of the 3rd address increment, and the 1st 
counting means that makes 1 continuous access 1 time and counts the number of times of 
continuous access, The 2nd counting means that makes 1 continuous access 1 time and counts 
the number of times of continuous access, A setting means of the 1st count cycle of the 1st 
counting means of the above, and a setting means of the 2nd count cycle of the 2nd counting 
means of the above, Consist of a setting means which specifies displacement to a memory 
address of each word which performs continuous access with a continuous access start address 
as the starting point, and an access start address of each continuous access, A one-dimensional 
address of a word which accesses the beginning of a page is made into an initial value, As 
opposed to an above-mentioned memory address store means to memorize the present 
continuous access start address, It is computed by adding the 1 st address increment, adding the 
2nd address increment and adding the 3rd address increment for every continuous access of the 
2nd count cycle for every continuous access of the 1st count cycle, for every one continuous 
access, What is computed when a memory address of a word which performs each continuous 
access applies displacement to a memory address of each word which performs the above- 
mentioned continuous access to a start address of the above-mentioned continuous access. 
A multi-line, a memory array which consists of a bit of plural lines. 

A data register which holds bit data for one line in which package read-out of bit data for one 
line and package writing are possible to this memory array. 

A line address selecting means which chooses as this data register a line of the above- 
mentioned memory array which performs package read-out and package writing of bit data for 
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one line. 

It consists of a column address selecting means which chooses a specific bit which performs 
read-out and writing of a data register holding bit data for one above-mentioned line, and is two 
or more pixels about a manuscript picture. 

[0035] 

[Embodiment of the Invention]Hereafter, a 1st embodiment of this invention is described with 
reference to drawings. 

[0036]That is, this invention is explained about the example of the compounded type image 
forming device which has three functions of a copy, a facsimile, and a printer. 
[0037] Drawing 1 is an outline configuration block figure showing the internal structure of the 
digital copier as an example of the image forming device of this invention. 

[0038]As shown in drawing 1, a digital copier is provided with the device main frame 1 10, and the 
scanner 13 which functions as a reading means mentioned later, and the printer 15 which 
functions as an image forming means are formed in this device main frame 110. 
[0039]The manuscript mounting base 112 which becomes the upper surface of the device main 
frame 110 from a read object, i.e., the transparent glass with which the manuscript D is laid, is 
formed. The automatic draft feeder 107 (ADF is called hereafter) which sends a manuscript 
automatically on the manuscript mounting base 1 12 is allocated by the upper surface of the 
device main frame 110. To the manuscript mounting base 1 12, this ADF107 is allocated so that 
opening and closing are possible, and it functions also as an original cover which sticks the 
manuscript D laid in the manuscript mounting base 1 12 to the manuscript mounting base 1 12. 
[0040]ADF107, The existence of the manuscript tray 108 and manuscript in which the 
manuscript D is set. A manuscript from the empty sensor 109 to detect and the manuscript tray 
108. It has the transportation belt 1 18 of the pickup roller 1 14 which it takes out one sheet at a 
time, the feed roller 1 15 which conveys the taken-out manuscript, the aligning roller pair 1 16 
which carries out ready grade of the tip of a manuscript, and the manuscript mounting base 1 12 
allocated so that the whole might be covered mostly. And after the manuscript of two or more 
sheets set upward by the manuscript tray 108 is taken out sequentially from the lowest page, 
i.e., the last page, and ready grade is carried out by the aligning roller pair 116, it is conveyed 
with the transportation belt 118 to the prescribed position of the manuscript mounting base 112. 
[0041]In ADF7, the reversal roller 120, the noninverting sensor 121, the flapper 122, and the 
paper ejecting roller 123 are allocated by the end of the aligning roller pair 116 and an opposite 
hand on both sides of the transportation belt 1 18. The manuscript D in which picture information 
was read with the scanner 13 mentioned later is sent out from the manuscript mounting base 
1 12 with the transportation belt 1 18, and is discharged on the manuscript delivery unit 124 of 
the ADF7 upper surface via the reversal roller 120, the flapper 121, and the paper ejecting roller 
122. When reading the rear face of the manuscript D, the manuscript D conveyed with the 
transportation belt 1 18 by switching the flapper 122 is again sent to the prescribed position on 
the manuscript mounting base 1 12 with the transportation belt 1 18, after it is reversed with the 
reversal roller 120. 

[0042]The scanner 13 allocated in the device main frame 110, It has the exposure lamp 125 as a 
light source which illuminates the manuscript D laid in the manuscript mounting base 1 12, and 
the 1st mirror 126 that deflects the catoptric light from the manuscript D in the predetermined 
direction, These exposure lamp 125 and 1st mirror 126 are attached to the 1st carriage 127 
allocated under the manuscript mounting base 112. 

[0043]The 1st carriage 127 is arranged movable in parallel with the manuscript mounting base 
1 12, and reciprocation moving of the lower part of the manuscript mounting base 1 12 is carried 
out with a drive motor via the synchronous belt etc. which are not illustrated. 
[0044]The manuscript mounting base 1 12 and the 2nd carriage 128 movable in parallel are 
allocated in the lower part of the manuscript mounting base 112. The 2nd and 3rd mirrors 130 
and 131 of each other that deflect in order the catoptric light from the manuscript D deflected 
by the 1st mirror 126 are attached to the 2nd carriage 128 right-angled. The 2nd carriage 128 is 
moved in parallel along with the manuscript mounting base 1 12 to the 1st carriage by the 
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synchronous belt etc. which drive the 1st carriage 127 at the rate of one half while following to 
the 1st carriage 127. 

[0045]Under the manuscript mounting base 1 12, the image formation lens 132 which converges 
the catoptric light from the 3rd mirror 131 on the 2nd carriage 128, and CCD sensor 134 which 
receives and carries out photoelectric conversion of the catoptric light which converged with the 
image formation lens 132 are allocated. The image formation lens 132 is allocated movable via 
drive mechanism in a field including the optic axis of the light deflected by the 3rd mirror 131, 
and image formation is carried out for the magnification of a request of catoptric light because 
self moves. And CCD sensor 134 carries out photoelectric conversion of the catoptric light 
which entered, and outputs the electrical signal corresponding to the read manuscript D. 
[0046]On the other hand, the printer 15 is provided with the laser exposure device 140 which 
acts as a latent image formation means. The laser exposure device 140 is provided with the 
following. 

The semiconductor laser 141 as a light source. 

The polygon mirror 136 as a scanning member which deflects continuously the laser beam 
emitted from the semiconductor laser 141. 

It is the polygon motor 137 also as a scanning motor rotated at the predetermined number of 
rotations which mentions the polygon mirror 136 later. 

The optical system 142 led to the photo conductor drum 144 which deflects and mentions the 
laser beam from a polygon mirror later. 

Fixing support of the laser exposure device 140 of such composition is carried out to the holding 
frame which the device main frame 1 10 does not illustrate. 

[0047]The picture information of the manuscript D in which the semiconductor laser 141 was 
read with the scanner 13, Or on-off control is carried out according to facsimile transceiver 
document information etc., and this laser beam is turned to the photo conductor drum 144 via 
the polygon mirror 136 and the optical system 142, and forms an electrostatic latent image on 
photo conductor drum 144 peripheral surface by scanning photo conductor drum 144 peripheral 
surface. 

[0048]The printer 15 has the photo conductor drum 144 in which the rotation as image support 
of the device main frame 110 mostly allocated in the center is free, photo conductor drum 144 
peripheral surface is exposed by the laser beam from the laser exposure device 140, and a 
desired electrostatic latent image is formed. Around the photo conductor drum 144, The transfer 
material, jam to which paper was fed from the electrifying charger 145 which electrifies a drum 
peripheral surface in a predetermined electric charge, the development counter 146 which 
supplies the toner as a developer to the electrostatic latent image formed on the photo 
conductor drum 144 peripheral surface, and is developed with desired image concentration, and 
the paper cassette mentioned later, It has the exfoliation charger 147 for making copy paper P 
separate from the photo conductor drum 144 in one, the cleaning device 150 which cleans the 
peeling claw 149 which exfoliates copy paper P, and the toner which remained to photo 
conductor drum 144 peripheral surface from transfer charger [ which makes the paper P transfer 
the toner image formed in the photo conductor drum 144 ] 148, and photo conductor drum 144 
peripheral surface — and, The charge neutralizer 151 which photo conductor drum 144 
peripheral surface discharges is arranged in order. 

[0049]The upper row cassette 152 in which a cash drawer is possible, the middle cassette 153, 
and the lower-berth cassette 154 of each other are allocated in the lower part in the device 
main frame 110 by the laminating condition from a device main frame, respectively, and it is 
loaded with the copy paper from which size differs into each cassette. The mass feeder 155 is 
formed in the side of these cassettes, and about 3000 frequently-used copy paper of size P, for 
example, copy paper P of A4 size, is stored by this mass feeder 155. It is equipped with the sheet 
paper cassette 157 which served as the detachable tray 156 above the mass feeder 155, 
enabling free desorption. 

[0050]In the device main frame 1 10, the carrying path 158 prolonged through the transfer 
section located between the photo conductor drum 144 and the transfer charger 148 from each 
cassette and the mass feeder 155 is formed, and the anchorage device 160 which has the fixing 
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* % lamp 160a is formed in the termination of the carrying path 158. The outlet 161 is formed in the 
side attachment wall of the device main frame 110 which countered the anchorage device 160, 
and the outlet 161 is equipped with the finisher 180 of the single tray. 

[0051]Near the mass feeder 155 near the upper row cassette 152, the middle cassette 153, the 
lower-berth cassette 154, and the sheet paper cassette 157, the pickup roller 163 which picks 
out one sheet of paper P at a time from a cassette or a mass feeder is formed, respectively. The 
feeding roller pairs 164 of a large number which convey copy paper P taken out by the pickup 
roller 163 through the carrying path 158 are formed in the carrying path 158. 
[0052]In the carrying path 158, the resist roller pair 165 is formed in the upstream of the photo 
conductor drum 144. The resist roller pair 165 adjusts the tip of the toner image on the photo 
conductor drum 144, and the tip of copy paper P, and feeds copy paper P to a transfer section 
at the same speed as the movement speed of photo conductor drum 144 peripheral surface 
while it amends inclination of taken-out copy paper P. The aligning front sensor 166 which 
detects attainment of copy paper P is formed in this side [ of the resist roller pair 165 ] 164, i.e., 
feed roller, side. 

[0053]Copy paper P taken out one sheet at a time from each cassette or the mass feeder 155 
by the pickup roller 163 is sent to the resist roller pair 165 by the feeding roller pairs 164. And 
copy paper P is sent to a transfer section, after ready grade of the tip is carried out by the 
resist roller pair 165. 

[0054]In a transfer section, the developer image formed on the photo conductor drum 144, i.e., a 
toner image, is transferred on the paper P by the transfer charger 148. Copy paper P by which 
the toner image was transferred exfoliates from photo conductor drum 144 peripheral surface by 
operation of the exfoliation charger 147 and the peeling claw 149, and is conveyed by the 
anchorage device 160 via the transportation belt 167 which constitutes a part of carrying path 
52. And as for copy paper P, a developer image is discharged by the feeding roller pairs 168 and 
the paper ejecting roller pair 169 on the finisher 180 through the outlet 161 after melting fixing 
**** at copy paper P with the anchorage device 1 60. 

[0055]The automatic double-side device 170 which reverses copy paper P which passed the 
anchorage device 160 under the carrying path 158, and is again sent to the resist roller pair 165 
is formed. The automatic double-side device 1 70 is provided with the following. 
It is the accumulation part 171 temporarily accumulate copy paper P temporarily. 
The reverse path 172 which branches from the carrying path 158, reverses copy paper P which 
passed the anchorage device 160, and is led to the accumulation part 71 temporarily. 
The pickup roller 173 which takes out at a time one copy paper P accumulated on the 
accumulation part temporarily. 

The feed roller 175 which feeds the taken-out paper to the resist roller pair 165 through the 
carrying path 1 74. 

The distribution gate 176 which distributes copy paper P to the outlet 161 or the reverse path 
172 selectively is established in the tee of the carrying path 158 and the reverse path 172. 
[0056]When performing a double-sided copy, copy paper P which passed the anchorage device 
160, After being led to the reverse path 172 by the distribution gate 176 and piling up the 
accumulation part 171 temporarily in the state of having been reversed, it is sent to the resist 
roller pair 165 by the pickup roller 173 and the feeding roller pairs 175 through the carrying path 
174. And after ready grade of the copy paper P is carried out by the resist roller pair 165, it is 
again sent to a transfer section and a toner image is transferred by the rear face of copy paper 
P. Then, copy paper P is delivered to the finisher 180 via the carrying path 158, the anchorage 
device 160, and the paper ejecting roller 169. 

[0057]The finisher 180 is a discharged thing which carries out the staple stop of some 
documents [ some ] of composition, and collects them in the unit. It brings near and consistents 
with the side by which a staple is carried out with the guide bar 181 whenever copy paper P 
which carries out a staple is discharged from the one-sheet outlet 161. when all finished being 
discharged, the paper bail arm 152 was discharged — copy paper P of a unit is stopped in part, 
and the stapler unit 183 performs a staple stop, then, copy paper P which the guide bar 181 fell 
and the staple stop finished — the — a part is discharged by the finisher discharging tray 184 
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with the finisher discharge roller 185 in a unit. The quantity in which the finisher discharging tray 
184 falls is determined to some extent by the number of sheets of copy paper P discharged, and 
falls in [ whenever a part is discharged by the unit ] step. The guide bar 181 which adjusts copy 
paper P discharged is in the position of height which does not hit copy paper P which appeared 
on the finisher discharging tray 184, and by which the staple stop was already carried out. 
[0058]The finisher discharging tray 184 is connected to the shift mechanism (not shown) shifted 
in for example, the four directions of front and rear, right and left for every part at the time of a 
sort mode. 

[0059] Drawing 2 is the entire configuration of an image forming device a shown block diagram, 
and this device, When connecting with other systems the basic unit 1 and this device which 
perform a fundamental duplication function, memorize image data temporarily, or, It has an 
optical disk unit for saving electronically and semipermanently the image data inputted from the 
system basic unit 2 which has a page memory etc. which memorize image data when editing and 
processing image data and copying it, and said basic unit 1, etc., And when exchanging image 
data or control data among other systems, it comprises three systems of the system 
extensiveness unit 3 which has a control means which changes image data and control data into 
the control body system of other systems, and a graphics format. 

[0060]Said basic unit 1 and the system basic unit 2 are connected by the basic part image 
interfaces 5 which exchange basic part SI 4 which exchanges control data, and image data. 
[0061]Said system basic unit 2 and the system extensiveness unit 3 are connected by the 
extension image interfaces 7 which exchange extension SI 6 which exchanges control data, and 
image data. 

[0062]That is, direct continuation of said basic unit 1 and the system extensiveness unit 3 is not 
carried out, but the exchange of control data and image data is certainly performed via the 
system basic unit 2. 

[0063]This image forming device can take three gestalten by the existence of connection of the 
system basic unit 2 and the system extensiveness unit 3. 

[0064]Namely, the 1st gestalt is the composition of only the basic unit 1, the fundamental 
function in this composition is a duplication function, and the copy processing accompanied by 
simple editing processings, such as scaling processing, masking/trimming treatment, is possible 
for it. 

[0065]The 2nd gestalt is a gestalt which connected the system basic unit 2 to the basic unit 1, 
and editing processings, such as a rotating process of a picture and a compositing process of 
two or more pictures, become possible using the page memory which memorizes temporarily 
image data other than the duplication function in the basic unit 1 with this gestalt. To this 
system basic unit 2. The printer of the FAX (facsimile) unit 8 and the basic unit 1 which 
constitute line control means other than the system extensiveness unit 3, such as a facsimile, as 
a remote printer of control machinery, such as an external personal computer. It is possible to 
connect the printer controller 9 for using it, It is possible to transmit a picture to other systems 
and apparatus via a communication line from these FAX units 8, or to receive image data from 
other systems and apparatus via a communication line conversely, and the printout of the image 
data which received is carried out with the printer which it is sent to the basic unit 1 and 
mentioned later. 

[0066]The 3rd gestalt turns into a gestalt shown in drawing 2 with the gestalt which connected 
the basic unit 1, the system basic unit 2, and the system extensiveness unit 3. 
[0067]In this gestalt, image data other than the function in the 1st and 2nd gestalten is saved 
electronically and semipermanently, Transmit a picture to other systems and apparatus via a 
LAN line from the data storage/controlling function who manages the saved image data, and the 
Local Area Network (LAN) line control means mentioned later, or, Conversely, the transmitting 
function of the image data based on LAN which receives image data from other systems and 
apparatus via a LAN line, The printing control code sent from a personal computer via a general 
interface is changed into image data, and the printer function etc. which carry out the printout of 
the above-mentioned image data from the printer of the basic unit 1 via the page memory of the 
system basic unit 2 become possible. 
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[0068]As shown in drawing 3 , said basic unit 1, It is constituted from the control panel 12 
provided with system CPU 11 which constitutes a control-section main part, the final controlling 
element, and the indicator, and the manuscript by the printer 15 as the image scanner 13, the 
image processing circuit 14, and output means as an input means which reads a picture. It is 
connected with the printer 15 as an output means which performs the control panel 12, the 
scanner 13, the image processing circuit 14, and an image formation output via the basic part 
system bath 16, and said system CPU1 1 controls these. This basic part system bath 16 is 
connected to said basic part SI 4. 

[0069]Said scanner 13 has a CCD line sensor (not shown) which consists of a photo detector of 
plurality (one line) arranged seriate, After reading the picture of the manuscript laid in the 
manuscript stand (not shown) for every line according to the directions from system CPU1 1 and 
changing the shade of a picture into 8-bit digital data, via a scanner interface, It outputs to the 
image processing circuit 14 as time series digital data with a synchronized signal. 
[0070]Said printer 15 comprises an image formation part (not shown) which combined with laser 
optical systems (not shown) and a transfer paper the electrophotographying system in which 
image formation is possible, According to the directions from system CPU1 1, 4-bit digital image 
data via a printer interface from the image processing circuit 14, After inputting synchronizing 
with a synchronized signal and forming an electrostatic latent image on a photo conductor drum 
(not shown) by the laser beam of pulse width according to the size of image data, The picture 
which visualized the above-mentioned electrostatic latent image by the visualizing means (not 
shown), and was visualized by the transfer means (not shown) is transferred to a transfer paper, 
the picture on a transfer paper is established by a fixing means (not shown), and this transfer 
paper is outputted. 

[0071]Said control panel 12 comprises an indicator which displays the picture images stored in 
the state of a final controlling element and a system of setting the operational mode and the 
parameter of this device, or the page memory of the system basic unit 2. 

[0072]Said system CPU1 1 also controls each part of the system basic unit 2 mentioned later. 
[0073]Said image processing circuit 14 consists of the smoothing edge enhancement circuit 14a, 
the edit/moving circuit 14b, the expansion/reducing circuit 14c, and 14d of gray-scale- 
conversion circuits, as shown in drawing 4 . 

[0074]Said smoothing edge enhancement circuit 14a removes the noise mixed at the time of 
image reading by a smoothing circuit, and is radicalized by an edge enhancement circuit in the 
edge which the Japanese quince produced by smoothing. 

[0075]Said edit / moving circuit 14b are the blocks which perform simple editing processing of a 
line unit, and performs moving processing of a line direction, and masking/trimming treatment, for 
example. 

[0076]Said expansion / reducing circuit 14c perform scaling processing with the combination of 
the repetition processing of a pixel or infanticide processing according to the specified variable 
power rate, and interpolation processing. 

[0077]Gray scale conversion of said 14 d of gray-scale-conversion circuits is carried out to the 
gradation number which specified 1 -pixel the 8-bit image data read with said scanner 13 using 
the area gradation technique. And the image data which carried out gray scale conversion is sent 
to said system basic unit 2 via the printer 15 or the scanner data bus 17, and said basic part 
image interfaces 5 by 1 -pixel the 4-bit image data which is the number of bits of a printer. 
[0078]Amendment of the nonlinearity of the input-output behavioral characteristics of said 
printer 15 is simultaneously performed, when performing gradation processing using the area 
gradation technique. 

[0079]As shown in drawing 4, said system basic unit 2, Control the communication of control 
information with system CPU1 1 in the page memory 28 which memorizes the bit image data read 
with the scanner 13 as image data, the coding data which compressed this image data, etc., and 
the basic unit 1 , and CPU in the system extensiveness unit 3, or, The data transfer between 
each device in the system control circuit 21 which controls access to the page memory 28 from 
the basic unit 1 and the system extensiveness unit 3, the page memory address control circuit 
26 which generates the address of the page memory 28, and the system basic unit 2. The page 
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memory data control circuit 27 which controls data transfer when performing data transfer of 
the page memory 28 and other devices via the picture bus 29 to perform and this picture bus 29 
is formed. 

[0080]The page memory 28 comprises the imaging range (a work area, an image memory) 28a 
which memorizes the image data for 1 page, and the numerals field (file area) 28b which 
memorizes the coding data in which it was compressed for two or more pages. It is constituted 
by DRAM which the described image field 28a mentions later. 

[0081] When transmitting image data to the apparatus by which image data I/F210 which 
interfaces image data when transmitting the basic unit 1 and image data via the basic part image 
interfaces 5 differs from resolution, change image data into the resolution of other apparatus, or, 
Change into the resolution of the printer 15 of the basic unit 1 the image data which received 
from the apparatus by which resolution differs, or, Compress and transmit image data like the 
definition conversion binary rotary circuit 212 which performs the 90-degree rotating process of 
binary image data, facsimile transmission, or optical disk storing, or, The compression / 
expansion circuit 21 1 elongated in order that the image data inputted for the device to memorize 
may be compressed or the image data of the compressed gestalt may visualize via the printer 1 5 
are formed. 

[0082]The FONT memory the character font is remembered to be, the work memory which 
memorizes temporarily the control information which system CPU1 1 uses, The system basic unit 
2 is used. Processing. System DMA controller 23 for performing data transfer between the 
devices of the system memory (ROM/RAM) 24 which comprises program memory etc. the 
processing program when carrying out is remembered to be, and the basic part system bath 16 
at high speed, Exchange control information between the printer controller 9 and system CPU11, 
or, When performing image data transfer between the printer controller 9 and the picture bus 29, 
the printer controller interface 213 which interfaces the above-mentioned control information 
and image data is formed. 

[0083jlt is connected to the system control circuit 21, and is connected to the communication 
memory 25 for making control information memorize, when communicating control information 
between system CPU11 and CPU of the system extensiveness unit 3, and image data I/F210, 
When outputting image data from the printer 15, the multiple-value rotation memory 214 which 
uses image data 90 degrees or when rotating 180 degrees and outputting is formed. 
[0084]Said FAX units 8 and the printer controller 9 are connected by an option. 
[0085]As shown in drawing 5 , said system extensiveness unit 3, Each internal device via the 
extension system bath 43. The ISA bus controller 33 which interfaces extended CPU31 to 
control, extended DMA controller 32 which controls the data transfer on the extension system 
bath 43, general-purpose ISA Bus 44, and the extension system bath 43 and ISA Bus 44, The 
preserving means for being connected to the extension system bath 43 and saving image data 
electronically, For example, the preserving means for being connected to the hard disk drive 35, 
the hard disk interface 34 which is the interface, and said ISA Bus 44, and saving image data 
electronically, For example, the printer controller control device 40 for realizing the Local Area 
Network communication control unit (LAN) 41 for realizing the optical disk unit 38, the optical 
disk interfacing 37 which is the interface, and LAN functions, and a printer function, Extended 
SCSI interface 42 used when connecting the device of G4 and the FAX control circuit 39 which 
has G4 and a FAX control facility, and SCSI specification, The image data from said printer 
controller control device 40 via said extended image interfaces 7. It comprises the buffer 
memory 36 which performs an interface when exchanging data between the extension picture 
bus 45 for outputting to the system basic unit 2, and said extension system bath 43 and the 
extension picture bus 45. 

[0086]In addition, Said optical disk interface 37, the optical disk unit 38, G4 and the FAX control 
circuit 39, the printer controller control device 40, the Local Area Network communication 
control unit 41, and extended SCSI interface 42 are options, and have removable composition 
from the system extensiveness unit 3. 

[0087]Said optical disk unit 38 is connected with ISA Bus 44 via the interface 37, and said 
extended CPU31 controls said optical disk unit 38 via the extension system bath 43, the ISA bus 
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controller 33, and ISA Bus 44 using the SCSI command. 

[0088]Said Local Area Network communication control unit 41, The line control part which 
controls communication of other apparatus and control data on a network, or image data based 
on the protocol of the network system connected, It comprises the shared memory and system 
extensiveness bus interface which store temporarily communication control data, the image data, 
or control data and the image data from a system extensiveness bus from LAN. 
[0089]The parallel interface of the Centronics conformity to which said printer controller control 
device 40 performs an exchange of a control code and image data between personal computers, 
The system extensiveness picture bus interface which takes an interface with the system 
extensiveness part picture bus 45 for transmitting bit image data to the page memory 28 of a 
system basic unit, The image data transfer controlling part which controls transmission of the 
image data in a device, Interpret the control code from a personal computer and tell extended 
CPU31 about control information via the extension system bath 43 and ISA Bus 44, or, After 
interpreting the printing control code from a personal computer and changing into bit information, 
it comprises a control means which memorizes bit information in the memory in a device, and a 
system extensiveness bus interface which takes an interface with ISA Bus 44. 
[0090]Next, details are explained about the composition and the function of the important 
section in said system basic unit 2. 

[0091]As shown in drawing 7 , said system control circuit 21, The communication of control 
information with said system CPU1 1 and extended CPU31. The page memory access control 
circuit 403 which controls access to the page memory 28 from the communication memory 
access control circuit 401 to control, the communication memory interface 402 which takes an 
interface with said communication memory 25, the basic unit 1, and the system extensiveness 
unit 3, The address to which the control information sent from system CPU 11 of the basic unit 1 
via the basic part system bath 16 and image information are sent simultaneously is decoded. The 
basic part system bath interface 405 which distributes the above-mentioned control information 
or image information to the block in the applicable system basic unit 2, and the address to which 
the control information and image information from the system extensiveness unit 3 are sent 
simultaneously are decoded. The system extensiveness bus interface 406 distributed to the 
applicable block in a circuit, The means (CPU1 1 and DMA controller 22 in a basic unit) in which 
page memory access on the basic part system bath 16 is possible, and the means in which page 
memory access on the system extensiveness bus 43 is possible (CPU31 the system 
extensiveness unit 3.) And when DMA controller 32 accesses the image data in the page memory 
28 via each system bath, It comprises the page memory interface 404 which interfaces the 
exchange of image data between said page memory access control circuit 403 and the page 
memory 28. 

[0092]When CPU11 of the basic unit 1 and CPU31 of the system extensiveness unit 3 perform 
delivery of the communication memory 25 and a control code via the communication memory 
interface 402 in the system control circuit 21 in said communication memory access control 
circuit 401, Access of the communication memory 25 is controlled. 

[0093]Said communication memory 25 is mapped by the memory space of CPU1 1 of the basic 
unit 1, and CPU31 of a system extensiveness unit, and the lead of data with said communication 
memory 25 and the light of it become possible by accessing a specific field from each. 
[0094]Said communication memory access control circuit 401 is constituted by the arbitrating 
circuit 410, the communication memory access sequencer 412, the bidirectional selector 413, 
and the interruption control circuit 414 as shown in drawing 8 . 

[0095]Said arbitrating circuit 410 performs priority control of the communication memory access 
of CPU1 1 of the basic unit 1, and CPU31 of the system extensiveness unit 3. When CPU1 1 of 
said basic unit 1 and CPU31 of the system extensiveness unit 3 access the communication 
memory 25 simultaneously, one of accesses are permitted based on the set-up priority, and 
access of another side is kept waiting. 

[0096]Said communication memory access sequencer 412 outputs the control signal of a lead or 
a light to the communication memory 25 based on the demand of permitted CPU. 
[0097]Said bidirectional selector 413 is outputted to the communication memory 25 
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synchronizing with the timing signal with which the communication memory access sequencer 
412 outputs the address to the communication memory 25 which the permitted control means 
outputted based on the mediation result of the arbitrating circuit 410. And CPU permitted in 
write operation outputs the communication information (data) outputted together with an 
address to the communication memory 25 with address information. The communication 
information read from the communication memory 25 by the timing signal which the address to 
the communication memory 25 and the communication memory access sequencer 412 from CPU 
permitted in read operation output is inputted, and is outputted to permitted CPU. 
[0098]said page memory access control circuit 403 is shown in drawing 9 — as — the arbitrating 
circuit 430, the data registers 431, 432, 436, and 437, the address register 433, bidirectional 
SEREKU 434, and the page memory access sequencer 435 — composition — now, it is. 
[0099]Said arbitrating circuit 430 performs priority control of page memory access of CPU1 1 of 
the basic unit 1, and CPU31 of the system extensiveness unit 3. When CPU1 1 and CPU31 
access the page memory 28 simultaneously, access of one of CPUs is permitted based on the 
set-up priority, and access of CPU of another side is kept waiting. 

[0100]Said page memory access sequencer 435 outputs the control signal of a lead or a light to 
the address control circuit 26 to the page memory 28 based on the demand of permitted CPU. 
[0101]Said bidirectional selector 434 is outputted to the address control circuit 26 synchronizing 
with the timing signal with which the page memory access sequencer 435 outputs the address to 
the page memory 28 which permitted CPU outputted based on the mediation result of the 
arbitrating circuit 430. And CPU permitted in write operation outputs the information (data) 
outputted together with an address to the data control circuit 27 with address information. The 
image data read from the page memory 28 by the timing signal which the address to the page 
memory 28 and the page memory access sequencer 435 from CPU permitted in read operation 
output is inputted via the data control circuit 27, It outputs to CPU permitted [ above- 
mentioned ]. 

[0102]Said data register 431 and the data register 432, When the basic unit 1 accesses the page 
memory 28, it is a register in which data is stored temporarily, and said address register 433 is a 
register which memorizes temporarily the address of the page memory 28 which the basic unit 1 
outputs. 

[0103]Here, when the basic unit 1 accesses the page memory 28 using the data register 431, the 
address which the b&s\c unit 1 outputted is temporarily stored in the address register 433, and is 
outputted to the page memory 28 via the address control circuit 26. On the other hand, when 
the basic unit 1 accesses the page memory 28 using the data register 432, the address which 
the basic unit 1 outputs is disregarded and the address generating part of the address control 
circuit 26 outputs an address to the page memory 28 based on setup information. 
[0104]Said data register 436 and the data register 437, It is a register in which data is 
temporarily stored when the system extensiveness unit 3 accesses the page memory 28, When 
the system extensiveness unit 3 accesses the page memory 28, in both registers, the address 
generating part of the address control circuit 26 outputs an address to the page memory 28 
based on setup information. 

[0105]System DMA controller 23 of the basic unit 1 is a controller for transmitting the data 
transfer between the devices on the basic part system bath 22 at high speed in hard, without 
intervening CPU 11 of the basic unit 1. 

[0106]As processing which performs data transfer using said system DMA controller 23, 
Transmission of the compressed data (coded data) between the page memory 28 in FAX 
transmitting and receiving processing, and FAX units 8, The system memory 24 for displaying 
transmission of the page memory 28 for displaying the image on the page memory 28 on the 
control panel 12 and the image data between the control panels 12 and an operation screen on 
the control panel 12, the data transfer between the control panels 12, etc. occur. 
[0107]The address control circuit 26 which generates the address of said page memory 28, As 
shown in drawing 10 , By the request from the picture bus 29. In the transmission from the 
transfer control sequencer 610 which performs various kinds of data transfer sequences, the 
mediation part 61 1 which performs mediation for the request of the picture bus 29, and the 
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request of the system bath 22, and the picture bus 29. The various memory addresses of two or 
more channels. It comprises DRAM control part 614 which generates the address and control 
signal of the address generating part 612 to generate, the selector 613 which switches the 
address outputted from this address generating part 612, and a system address, and DRAM 
(imaging range 28a). 

[0108]Said address control circuit 26 receives a memory access request from two lines, the 
picture bus 29 and the system bath 22. As for this request, mediation is performed by the 
mediation part 61 1, and data transfer processing of the side which overcame mediation is 
performed. 

[0109]When the request by the side of a system bath overcomes mediation, the system address 
where the selector 613 was selected is inputted into DRAM control part 614. DRAM control part 
614 changes the inputted address into the address of DRAM (imaging range 28a), and it 
generates a control signal required for a lead and a light. 

[01 10]An address channel signal is inputted into the transfer control sequencer 610 with a 
request from the picture bus 29, and one is chosen from two or more address generators in the 
address generating part 612. If the request by the side of the picture bus 29 overcomes 
mediation, the memory address of the selected channel will be outputted from the address 
generating part 612, and will be inputted into DRAM control part 614. 

[01 1 1]As shown in drawing 1 1 , said address generating part 612 with the channel select signal 
from the two-dimensional address generators 631, 632, and 633 of four channels, the FIFO 
address generators 635 and 636 of 634 or 2 channels, and a transmission sequencer. It is 
constituted by the selector 637 which chooses one of those memory addresses to generate. 
[0112]By using the two-dimensional address generator which can generate such various kinds of 
addresses, Image editings, such as movement of a picture, rotation, vertical and horizontal 
conversion, a repetition, and a mirror image, are possible among the arbitrary fields of the page 
memory 28 by using the transmission and rotation read to the arbitrary rectangular areas of the 
page memory 28, and two repetition read-out and two-dimensional address generators. 
[01 13]The FIFO address generators 635 and 636 generate the FIFO address for using the page 
memory 28 as a FIFO memory, and status required for FIFO control. 

[01 14]as status — FIFO full (state full of a FIFO area by the data of non-read-out), and FIFO — 
there are empty (state without the data of non-read-out to a FIFO area) and a FIFO half (state 
which carries out unread appearance more than half to a FIFO area, and has data in it). The data 
volume and the availability included in FIFO can be known by reading the register of FIFO from 
system CPU11. 

[01 15]By performing FIFO control using these status, from a device to the device of the picture 
bus 29. Or when transmitting to the system bath 22 from the device of the picture bus 29, each 
transfer rate and the difference of transfer timing can be absorbed by a FIFO memory, and high- 
speed data transfer is possible. 

[01 16]The FIFO address generators 635 and 636 can be used as a one-dimensional address 
generator for two per channel, when not performing FIFO control. 

[01 1 7] As shown in drawing 12 , said data control circuit 27 The data transfer between the 
devices on the picture bus 29 in the system basic unit 2, And CPU 11 of the image processing 
part 702 which performs the image-data-transfer control section 701, the bit block transfer, and 
various raster operations (logical operation) which control the device on the picture bus 29, and 
the data transfer between the page memories 28, and the basic unit 1. Or when CPU31 of the 
system extensiveness unit 3 accesses the page memory 28 via said system control circuit 21 
(read/write). In the writing processing to the system interface 703 and the page memory 28 
which interface ** data. In the data from the device on the picture bus 29 sent via said image- 
data-transfer control section 701 based on the page memory access mediation result of said 
address control circuit 26. Or the selector 704 which chooses whether it is data from CPU 
(CPU11 of the basic unit 1, or CPU31 of the system extensiveness unit 3) sent via the system 
interface 703, . [ whether data is sent to the device on the picture bus 29 which passed said 
image-data-transfer control section 701 based on the page memory access mediation result of 
said address control circuit 26 in read-out processing of the data from the page memory 28, 
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and ] Or it comprises the selector 705 which chooses whether data is sent to CPU (CPU1 1 of 
the basic unit 1, or CPU31 of the system extensiveness unit 3) through the system interface 
703. 

[0118]Next, control of said image-data-transfer control section 701 shown in drawing 1 2 is 
explained. There are the following two gestalten in the transfer form of the image data which the 
image-data-transfer control section 701 controls. 

[01 19]One gestalt is the data transfer between the I/O devices on the picture bus 29 of the 
system basic unit 2, Sauce (source)/destination (destination) is on the picture bus 29, It 
comprises a two cycle of the read cycle which incorporates data into the data buffer in the 
image-data-transfer control section 701 from sauce, and the write cycle which writes the data 
on a data buffer in a destination. 

[0120]Another gestalt is an I/O device on the picture bus 29 of the system basic unit 2, and the 
data transfer between the page memories 28, It comprises an I/O device, a data transfer cycle 
between the data buffers in the image-data-transfer control section 701, and two cycles of the 
data transfer between a data buffer and the page memory 28. 

[0121]Since it is independent of the picture bus 29 between the page memory 28 and a data 
buffer, two cycles can be operated in parallel. 

[0122]The image-data-transfer control section 701 can specify eight data transfer of the two 
above-mentioned gestalten, and the data transfer of eight channels is simultaneously possible 
for it. 

[0123]As shown in drawing 13 , said image-data-transfer control section 701, The data buffer 
740, the picture bus priority control part 741, the transfer control sequencer 742, the page 
memory priority control part 743, the page memory timing control section 744, the terminal 
counter 745, the interruption control section 746, the control bus interface 747, It is constituted 
by the parameter registers 748 and I/O buffer 749. 

[0124]Said data buffer 740 has a data register which stores the data from sauce temporarily in 
data transfer several channel minutes. 

[0125]Said picture bus priority control part 741 inputs the data transfer request (REQ) from the 
device on the picture bus 29, determines the device which permits data transfer by 
predetermined priority control, and notifies a start for data transfer to the permitted device 
(ACK). 

[0126]Said transfer control sequencer 742 generates the timing signal of the data transfer 
between the source device determined based on the priority control result of said picture bus 
priority control part 741 , and a destination device, and outputs it to the picture bus 29. 
[0127]Said page memory priority control part 743 inputs the request signal which the data buffer 
740 outputs, and determines the data transfer channel between the page memory 28 and the 
data buffer 740 based on a predetermined priority. 

[0128]Said page memory timing control section 744 generates the timing signal of the page 
memory 28 of the transfer channels determined based on the priority control result of the page 
memory priority control part 743, and the data transfer between the data buffers 740, and 
outputs it to the address control circuit 26. The transfer request signal from the data buffer 740, 
In the state where the data from the device on the picture bus 29 is stored in the data buffer 
740 in the light processing to the page memory 28. When it is in the state where data is not 
stored in the data buffer 740 in the read processing of the data from the page memory 28, it is 
outputted to the page memory priority control part 743. 

[0129]Said parameter registers 748 are registers which set up the existence of the source for 
every transfer channels, the destination, a transmission number of bytes, and the interruption 
processing at the time of the end of transmission, etc. Said picture bus 29 has the data width of 
32 bits, and does not depend it on the bit width of 1 pixel, but 32-bit data transfer is always 
performed. For example, when writing the data of a binary (1 bit/(pixel)) in the page memory 28 
from the scanner 13, In the picture bus 29 top, when 32 picture element data is transmitted to 
the page memory 28 via the image-data-transfer control section 701 from image data I/F210 at 
once and it writes the data of a multiple value (4 bits/Cpixel)) in the page memory 28, the picture 
bus 29 top is transmitted to 8-pixel data at once. 32-bit-ization of data is performed by each 
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device on the picture bus 29 according to the number of bits of 1 pixel, respectively. 
[0130]The data transfer priority control on said picture bus 29 like the output to the printer 15, 
and the input process from the scanner 13, The transfer request from the device which can stop 
on the way or cannot keep data transfer waiting is permitted preferentially, The transfer request 
of the device which can keep data transfer waiting like compression/elongation processing, or 
definition conversion processing is decided that the character of a device determines a priority 
as a permission is granted, only when there is no transfer request from a device with a high 
priority. 

[0131]By the way, the timer 900 is connected to the system bath 16 of drawing 3 . This timer 900 
comprises the timer controlling section 901, the reference clock generating circuit 902, the 
reference clock frequency divider 903, and the down counter 904, as shown in drawing 14 . 
[0132]The timer controlling section 901 performs division ratio setting out of the reference clock 
frequency divider 902, count start of the down counter 904, and control of a stop via the system 
bath 16 from system CPU11. 

[0133]The timer controlling section 901 can generate an interrupt signal to system CPU1 1 with 
the carry down signal outputted from the down counter 904. 

[0134]The reference clock generating circuit 902 generates a 25-MHz exact square wave with a 
crystal oscillator. 

[0135]By setting out from system CPU1 1, the reference clock frequency divider 903 carries out 
dividing of the reference clock to the frequency of 1/n by the arbitrary division ratios from 1/1 
to 1/65536. 

[0136]The down counter 904 is counted down with a 32-bit binary down counter synchronizing 
with a dividing clock. The initial value of this down counter 904 is set up via the system bath 1 6 
from system CPU1 1. 

[0137]If a carry down (winding from 0 and falling) arises in the down counter 904, the initial value 
set up by system CPU1 1 last time will be set up automatically. The value of this down counter 
904 can be read from system CPU1 1 via the system bath 16 at any time. 
[0138]A start and stop of the down counter 904 of countdown are controlled by the count 
enable signal outputted from the timer controlling section 901. 

[0139]Next, the detailed composition of the picture bus priority control part 741 of drawing 13 is 
explained with reference to drawing 15 . The picture bus priority control part 741 is constituted 
by a picture bus transfer request mediation part and the request generating part 912 for 91 1 or 
8 request mask circuits for 910 or 8 channels. 

[0140]The request generating part 912 is independently for every transfer channels of eight 
channels. A picture bus transfer request signal and channel buffer status are inputted into the 
request generating part 912 of each channel, and when both conditions are fulfilled, a transfer 
request with an effective inside is generated. Here, a picture bus transfer request signal is a 
signal activated when the device connected to the picture bus 29 requires the data transfer in 
the picture bus 29. Channel buffer status is a signal showing the state of the data buffer 740 for 
data delivery of each transfer channels, and there are two states of "full" where the "empty" 
state and effective data in which data effective in the data buffer of the channel is not contained 
are contained. 

[0141]In the case of the device read transfer from the device of the picture bus 29 to the data 
buffer 740. The buffer status of the data buffer of a channel to transmit is "empty", and from a 
device, when the request signal over the channel is active, a transfer request with a more 
effective inside than the request generating part 91 1 occurs. In the case of the device light 
transmission to the device of the picture bus 29 from the data buffer 740. There is data 
effective in the data buffer 740 of a channel to transmit, buffer status is "full", and from a 
device, when the request signal over the channel is active, a transfer request with a more 
effective inside than the request generating part 912 occurs. 

[0142]It is being controlled whether the request mask circuit 91 1 validates the transfer request 
made from the request generating part 912 of the preceding paragraph. 
[0143]Transfer-channels enabling determines permission and un-granting a permission of 
transmission of the channel. 
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[0144]It is for TC mask performing transferring amount control, and if numbers of words to 
transmit to the terminal counter 745 beforehand are set up and it finishes transmitting 
predetermined numbers of words, TC mask will become active and transmission of the channel 
will be forbidden. When not performing this transferring amount control, TC mask is always made 
inactive by setting out. 

[0145]When a FIFO control mask performs FIFO control, it is controlling the transfer permission 
and prohibition of the channel, and a FIFO control mask is active, it transmission-forbids, and it 
is inactive and serves as a transfer permission. 

[0146]Whether FIFO control is performed as the FIFO status from the FIFO address generators 
635 and 636, it carries out by the comparison result of the transmission comparator of the 
terminal counter 745, or FIFO control is not performed choose by setting out from system 
CPU1 1. When not performing FIFO control, the FIFO control mask is always made inactive by 
setting out. 

[0147]The picture bus transfer request mediation part 910 arbitrates the transfer request for 
eight channels which the request mask circuit 91 1 generates, and chooses one channel, The 
picture bus transmission acknowledgement signal which shows that the request was received to 
the device of the selected channel and transmission was permitted is outputted. The device 
which received this acknowledgement signal performs data transfer on the picture bus 29. 
[0148]The priority control of the mediation performed when a transfer request occurs from two 
or more channels is performing round robin control as for which the priority of the channel which 
transmitted last time becomes the lowest, when the channels 1-8 are arranged in ring shape. 
Therefore, since turn certainly turns while transmission is performed 8 times, even if all eight 
channels are continuing advancing a transfer request, transmission is performed uniformly [ each 
channel ]. 

[0149]Next, the detailed composition of the page memory priority control part 743 of drawing 1 3 
is explained with reference to drawing 16 . This page memory priority control part 743 is 
constituted by the request generating part 923 for 922 or 8 request mask circuits for 921 or 8 
page memory transfer request mediation parts. 

[0150]The request generating part 923 is independently for every transfer channels of eight 
channels. Channel buffer status is inputted into the request generating part 923 of each channel, 
and when the conditions of channel buffer status are fulfilled, a transfer request with an 
effective inside is generated. 

[0151]Channel buffer status is a signal showing the state of the data buffer 740 for data delivery 
of each transfer channels, and there are two states of "full" where the "empty" state and 
effective data in which data effective in the data buffer 740 of the channel is not contained are 
contained. 

[0152]When the buffer status of the data buffer 740 of a channel to transmit is possible for the 
receipt of "empty, i.e., data," in the memory read transmission to the data buffer 740 from the 
page memory 404, a transfer request with a more effective inside than the request generating 
part 923 occurs. 

[0153]There is data effective in the data buffer 740 of a channel to transmit in the memory write 
transmission to the page memory 404 from the data buffer 740, and when buffer status is "full", 
a transfer request with a more effective inside than the request generating part 923 occurs. 
[0154]It is being controlled whether the request mask circuit 922 validates the transfer request 
made from the request generating part 923 of the preceding paragraph. 
[0155]Transfer-channels enabling determines permission and un-granting a permission of 
transmission of the channel. 

[0156]It is for TC mask performing transferring amount control, and if numbers of words to 
transmit to the terminal counter 745 beforehand are set up and it finishes transmitting 
predetermined numbers of words, TC mask will become active and transmission of the channel 
will be forbidden. When not performing transferring amount control, TC mask is always made 
inactive by setting out. 

[0157]When a FIFO control mask performs FIFO control, it is controlling the transfer permission 
and prohibition of the channel, and a FIFO control mask is active, it transmission-forbids, and it 
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is inactive and serves as a transfer permission. 

[01 58] Whether FIFO control is performed as the FIFO status from the FIFO address generators 
635 and 636, it carries out by the comparison result of the transmission comparator of the 
terminal counter 745, or FIFO control is not performed choose by setting out from system 
CPU11. When not performing FIFO control, the FIFO control mask is always made inactive by 
setting out. 

[0159]The page memory transfer request mediation part 921 outputs the selection signal (RCHN) 
of the address generator which arbitrates the transfer request for eight channels which the 
request mask circuit 922 generates, chooses one channel, and is set as the selected channel to 
the address control section 26. 

[0160]The priority control of the mediation performed when a transfer request occurs from two 
or more channels is performing round robin control as for which the priority of the channel which 
transmitted last time becomes the lowest, when the channels 1-8 are arranged in ring shape. 
Therefore, since turn certainly turns while transmission is performed 8 times, even if all eight 
channels are continuing advancing a transfer request, transmission is performed uniformly [ each 
channel ]. 

[0161]Next, the detailed composition of the terminal counter 745 of drawing 1 3 is explained with 
reference to drawing 17 . The terminal counter 745 counts the transmission numbers of words for 
every channel, and is constituted by the four number comparators 933 of transmission 
connected to 932 or 2 transmission numbers-of-words counters for 931 or 8 countdown signal 
generators one. 

[0162]The countdown signal generator 931 outputs a countdown signal according to a 
transmission terminate signal to the transfer-channels signal based on the mediation result of 
the picture bus priority control part 741, and the selected transmission numbers-of-words 
counter 932 of a channel. 

[0163]The transmission numbers-of-words counter 932 is a 32-bit binary down counter counted 
down whenever 1 transmission of the picture bus 29 of the channel is completed. Here, the initial 
value of the counter 745 is set up via the system bath 16 from system CPU1 1. If a carry down 
(winding from 0 and falling) arises, a terminal count signal will be outputted. 
[0164]The value of the transmission numbers-of-words counter 932 can be read from system 
CPU1 1 via the system bath 16 at any time. 

[0165]The interrupt mask circuit 934 performs permission and un-granting a permission of 
interruption to system CPU to the terminal count signal for eight channels, and outputs what 
took those logical sum and was summarized to one as a terminal count interrupt signal. Setting 
out of permission and not granting a permission of each channel is performed from system 
CPU11. 

[0166]The number comparator 933 of transmission compares the transmission numbers of words 
of two channels, and when transmission numbers of words are equal, it outputs actively as a 
comparison result. 

[01 6 7] Arbitration can make respectively each transmission numbers of words compared by 
setting out positive number double, and the number comparator 933 of transmission can 
compare them. Usually, it is used 1 time, carrying out respectively. For example, a comparison 
result becomes active, when A is set up twice, B was set up 1 time to two channels, A and B, 
and A transmission numbers of words amount to one half of the transmission numbers of words 
of B. This comparison result is used as a control signal at the time of performing FIFO control 
between two channels. 

[0168]Next, operation is explained in the above composition. First, the basic motion which inputs 
image data into the page memory 28 from the scanner 13 is explained. The image output data 
which is 8 bits/pixel of the manuscript which the scanner 13 read, It is transmitted to the picture 
data interface 210 through the image processing circuit 14 as scanner image (8— bit [ // pixel ], 
4-bit [ // pixel ], 2-bit [ // pixel ], or 1 bit/pixel) data, Two or more pixels (4, 8, 16 or 32 pixels) 
of scanner image data are collected by the picture data interface 210 inside, and a DMA transfer 
is carried out via the picture bus 29 to the data control circuit 27 as data transmitting of a 32- 
bit unit. 
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[0169]The data control circuit 27 is writing 32-bit scanner image data in the address of the page 
memory 28 generated in the address control circuit 26. 

[0170]Next, the processing which compresses the image data on the page memory 28 is 
explained. The page memory 28 is logically distinguished to the numerals field 28b which 
memorizes the imaging range 28a which memorizes image data, and the compressed code data. 
[0171]Two from the image input of the compression expansion circuit 21 1 and the numerals 
output of the compression expansion circuit 21 1 to [ from the imaging range 28a of the page 
memory 28 ] the numerals field 28b of the page memory 28 are set as the image-data-transfer 
control section 701 as a transfer path. 

[0172]A lot of pictures are recordable on a recording medium with lower bitwise by making the 
destination of a numerals output into the hard disk interface 34 or the optical disk interface 37. 
[0173]After performing many setting out of compression processing to the compression 
expansion circuit 21 1, encoding start instructions are performed. 

[0174]Image data is read from the page memory 28, and is inputted into the compression 
expansion circuit 21 1. The compression expansion circuit 211 codes a picture and outputs 
numerals to the numerals field 28b of the page memory 28. 

[0175]Next, the elongation processing to the page memory 28 of the coded image data is 
explained. Two from the code input of the compression expansion circuit 21 1 and the generating 
picture of the compression expansion circuit 21 1 to [ from the numerals field 28b of the page 
memory 28 ] the imaging range 28a of the page memory 28 are set as the image-data-transfer 
control section 701 as a transfer path. A lot of pictures accumulated in the recording medium 
with a lower bit unit price are recordable by making the source of a code input into the hard disk 
interface 34 or the optical disk interface 37. 

[0176]After performing many setting out of elongation processing to the compression expansion 
circuit 21 1, a decryption start command is executed. 

[0177]Code data is read from the page memory 28, and is inputted into the compression 
expansion circuit 21 1. And the compression expansion circuit 21 1 decrypts a picture and outputs 
image data to the imaging range 28a of the page memory 28. 

[0178]Next, the printer output operation from the page memory 28 to the printer 15 is explained. 
First, image data is outputted to the printer 15 from the page memory 28. After the image data 
of the 32-bit unit specified in the address of the page memory 28 generated in the address 
control circuit 26 is transmitted to the data control circuit 27, the DMA transfer of it is carried 
out via the picture bus 29 to the picture data interface 210. 

[0179]It changes [ pixel ] from 32-bit image data in the number of bits of 4 bits/pixel of 1 pixel 
for outputting to the printer 1 5, 2 bits [ pixel ] /, or 1 bit /, and a transfer output is carried out 
[ at some picture data interfaces 210 ] through the image processing portion 14 to the printer 
15. 

[0180]Basic motion called the elongation processing to the page memory 28 of the image data 
which was image-data-compression-processed [ the image input operation to the page memory 
28 from the scanner 13 and ] on the page memory 28 as mentioned above, and was coded, and 
the printer output operation from the page memory 28 to the printer 15 is performed. 
[0181]Next, electronic sorting is explained with reference to drawin g 18 . Electronic sorting reads 
two or more manuscripts which are the targets of sorting, once accumulates them in memory 
storage, such as semiconductor memory, a hard disk, an optical disc, and is arbitrary things 
which carry out a number-of-sheets output in arbitrary order about the accumulated picture. By 
doing so, it becomes possible to output previously the page inputted later, to prepare the page 
order of a printout or to output two or more copies of things which became page order. In the 
case of the group output, drawing 18 is outputted the number of necessary parts every 
sequentially from the manuscript inputted into the very end, if the manuscript of four sheets is 
inputted in order as shown in the figure which is an example of electronic sorting. Since what 
was outputted later is checkmated, the manuscript inputted first is checkmated on the top and a 
paper is outputted. 

[0182]On the other hand, in the case of a sort output, it outputs one copy at a time by the 
manuscript input and a reverse order, and it is repeated several necessary part minutes. 
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[0183]Here, the image memory (DRAM: imaging range 28a) of this invention and generating 
operation of a two-dimensional address are explained. 

[0184]In advance of explanation of an image memory, usual access of DRAM and the difference 
in a fast page mode are explained. 

[0185]First, the outline of the internal configuration of DRAM (imaging range 28a) is explained. 
[01 86] Drawin g 19 shows the example of 1 composition of DRAM which can carry out 1048576- 
piece (address) memory of the 16-bit data, The timing generator 1001, the row address register 
1002, the line address decoder 1003, the sequence address register 1004, the row address 
decoder 1005, the memory array 1006, the line data register 1007, the sequence data selector 
1008, And it comprises the data input/output buffer 1009. 

[0187]MMA [9:0] inputs the address which specifies whether writing and read-out are performed 
for data as which 1048576 addresses. Control signal RAS.CAS.WE controls incorporation of an 
address and the timing of input and output of data. MD [15:0] outputs and inputs 16-bit data. In 

order to specify 1048576 addresses, a 20 bits (1048576=2 20 ) address signal is needed, but the 
address for 20 bits is specified by inputting 10 bits of MMA [9:0] in 2 steps. 
[0188]MMA[9:0] control-signal RAS.CAS.WE is supplied from the address control circuit 26, and 
MD [15:0] is outputted to the data control circuit 27. 

[0189]The row address register 1002 holds MMA [9:0] into which the sequence address register 
1004 holding MMA [9:0] inputted as a line address was inputted as a column address. The timing 
generator 1001 generates the timing holding an address on the basis of a RAS. CAS signal. The 

line address decoder 1003 decodes a 10-bit line address to 1024 bits (1024=2 10 ) for specifying 
an individual line. The row address decoder 1004 decodes a 10-bit column address to 1024 bits 
for specifying an individual sequence similarly. The memory array 1006 is a portion which actually 
memorizes data, and constitutes 16 bits whose arrays of 1024 lines and these 1024 lines hung 
1024 rows one line which makes 1024 rows per bit a storage unit is the **** data bits by 16 
sheets. 

[0190]The lead of DRAM inputs a line address first and holds a line address to the row address 
register 1002 with a RAS signal. A line address is decoded by the line address decoder 1003, and 
chooses the specific line of the memory array 1006. The data of the line which read-out of 
DRAM was performed per line and chosen is held at the line data register (1024 rows are 16 bits) 
1007. Next, a column address is inputted and a column address is held to the sequence address 
register 1004 with a CAS signal. A column address is decoded by the row address decoder 1005, 
and chooses the data of a specific sequence from the data for 1024 rows held at the line data 
register 1007 based on the decoded result by the sequence data selector 1008. The data chosen 
as the sequence data selector 1008 is outputted outside (data control circuit 27) by the data 
input/output buffer 1009. Finally the data for one line of the line data register 1007 is written in 
the original line on the memory array 1006, and read operation is ended. The reason for 
performing write return in the original line is for destroying the data on the memory array 1006 
read from the memory array 1006 to the line data register 1007 when [ of one line ] reading. 
[0191]The light of DRAM inputs a line address and holds a line address to the row address 
register 1002 with a RAS signal. A line address is decoded by the line address decoder 1003, and 
chooses the specific line of the memory array 1006. The data of the line which read-out of 
DRAM was performed per line and chosen is held at the line data register (1024 rows are 16 bits) 
1007. A column address is held to the sequence address register 1004 with a CAS signal. A 
column address is decoded by the row address decoder 1005, and is rewritten to the data into 
which the data for one row was inputted from the data input/output buffer 1008 among the data 
for 1024 rows held at the line data register 1007 based on the decoded result. That is, the data 
of a sequence in which the specified line was specified is rewritten on the line data register 
1007. Next, the data for one line of the line data register 1007 is written in the original line on 
the memory array 1006, and write operation is ended. 

[0192]After the burst access of DRAM gave the line address and reads the data for one line to 
the line data register 1007, It can read any number of times only by giving a column address, if 
the data of the same line is read, When writing in the same line address, only the column address 
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* * was given, and it has realized by returning to the memory array 1006 in the stage which was 
changed on the line data register 1007 and all change of the same line completed. 
[0193]The usual lead timing is shown in (a) - (d) of drawing 20 . 

[0194]As shown in (a) - (d) of drawing 20 , an address sets up a line address in falling of RAS, 
and sets up a column address one by one in falling of CAS, and data is outputted after 
predetermined time. 

[0195]The lead timing of a fast page mode is shown in (a) - (d) of drawin g 21 . 

[0196]As shown in (a) - (d) of drawing 21 , the timing of a burst read cycle which gives one line 

address and the line address of plurality (a figure four address) to one access is shown. Since it 

is not necessary to give a line address each time so that it may understand as compared with 

the usual lead timing, it becomes possible to output and input data at high speed. 

[0197]The point of this invention by constituting a two-dimensional block with the data of the 

same line address, when an image memory is constituted using DRAM in which the above burst 

accesses are possible, It is providing the image memory in which rapid access is possible, 

without making burst access possible to a transverse direction, a lengthwise direction, or the 

whole block, if it is in the same block, and calling at an access direction. 

[0198]next, the correspondence relation between the pixel which constitutes a manuscript 

picture using drawing 22 and drawing 23 , and the memory cell which constitutes DRAM (imaging 

range 28a) — explaining . 

[0199] Drawing 22 shows the pixel configuration of the manuscript picture. 

[0200]- The manuscript picture of the example of a pixel configuration book comprises 256 

pixels wide and 256 pixels long. 

[0201 ]In order to show the position of a pixel, it shall be considered as a y-coordinate toward an 
x-coordinate and a top to the bottom toward the right from the left, and the picture element 
position on a manuscript shall be expressed with P (x, y). In this example, the pixel of P (1,256) 
and a lower right corner is set [ the pixel of an upper left corner / the pixel of P (1, 1) and an 
upper right corner ] to P (256,256) for the pixel of P (256, 1 ) and a lower left corner. 
[0202]- The field which comprises block configuration 4 pixels wide, and 4 pixels long shall be 1 
block, and divide a manuscript picture into 64 blocks wide and 64 blocks long. 
[0203]In order to show the position of a block, it shall be considered as a y-coordinate toward 
an x-coordinate and a top to the bottom toward the right from the left, and the picture element 
position on a manuscript shall be expressed with B (x, y). In this example, the pixel of B (1, 64) 
and a lower right corner is set [ the pixel of an upper left corner / the pixel of B (1, 1) and an 
upper right corner ] to B (64, 64) for the pixel of B (64, 1) and a lower left corner. 
[0204] Drawing 23 shows the composition of the memory cell of DRAM. 

[0205]DRAM of this example is constituted from 1024 pieces by the column direction, and is 
constituted from 1024 memory cells by the line writing direction. A memory cell is the minimum 
unit that can be individually specified in the case of memory and read-out. 
[0206]In order to show the position of a memory cell, it shall be considered as a line writing 
direction toward a column direction and a top to the bottom toward the right from the left, and M 
(a sequence, a line) shall show the position of a memory cell. In this example, the memory cell of 
M (1-1024) and a lower right corner is set [ the memory cell of an upper left corner / the 
memory cell of M (1, 1) and an upper right corner ] to M (1024-1024) for the memory cell of M 
(1024, 1) and a lower left corner. 

[0207]Access to the memory cell of DRAM performs access to a specific memory cell by setting 
up an address in order of a line address and a column address. 

[0208]If a line address is set as DRAM, all the string data (the contents of the memory cell of M 
(1-1024, line)) of the specified line will be transmitted to the line data register 1007 in DRAM all 
at once. Therefore, since access to the same cell of a line can once choose the data of the line 
data register 1007 only with a column address if it will be transmitted to the line data register 
1007, it can shorten part processing time without the necessity of specifying a line address. 
[0209]- P (x, y) shows the picture element position of the manuscript picture of drawin g 22 
among the related figure of the picture element position of a manuscript picture, a block position, 
and a memory cell position, and B (x, y) shows the block position. 
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. * [0210]As a memory cell which continues the block which comprises 16 pixels, the manuscript 
picture is matched in order of the direction of a column address, and the direction of a line 
address. 

[021 1]In this case, it is necessary to match so that the pixel which constitutes a block may 
certainly serve as the same line address, by doing so, it can be accepted once [ of the 
beginning ], and can come out and the continuous access to the pixel which is alike and 
corresponds to the pixel of the same block can perform line address specification only by 
specification of the column address corresponding to a pixel. If it is the same line address even if 
it is other blocks, accessing only by specification of a column address similarly is possible. 
[0212]In this example, to 1 block 16 pixels, since the number of the memory cells of one line is 
1024 (positive number twice of the pixel number which is 1 block), a block can be assigned 
without excess and deficiency. 

[0213]- In the image writing to DRAM, and the manuscript of image input drawing 22 from the 
example and the scanner 13 of read-out, if a picture is read with the scanner 13, the image data 
of a pixel will be read one by one in order of a x direction and a y direction. 
[021 4]If expressed with a picture element position, P (1, 1) will be read first, it will be read from 
P (from 2 to 256, 1), P (from 1 to 256, 2), and the upper left toward the lower right in order, and, 
finally P (256,256) will be read. 

[0215]The image data of the read pixel is transmitted to DRAM one by one, and is memorized by 
the corresponding memory cell. 

[0216]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in the continuation writing to the memory cell 
of the same line address on the occasion of the writing to a memory cell. 

[0217]In this example, in order to explain simply, whenever it accesses a different block first, a 

line address shall be set up. 

[021 8] [Writing of the 1st (start line) line] 

Column address setting out of the line address setting out P (1, 1) of B (1, 1), data writing (start 
pixel) 

Column address setting out of P (2, 1), column address setting out of data writing P (3, 1), 
Column address setting out of data writing P (4, 1), column address setting out of the line 
address setting out P (5, 1) of data writing B (2, 1), Column address setting out of data writing P 
(6, 1), column address setting out of data writing P (7, 1), Column address setting out of data 
writing P (8, 1), data writing ... Column address setting out of the line address setting out P (253, 
1) of B (64, 1), Column address setting out of data writing P (254, 1), column address setting out 
of data writing P (255, 1), column address setting out of data writing P (256, 1), data writing 
[writing of the 2nd line] 

Column address setting out of the line address setting out P (1, 2) of B (1, 1), column address 
setting out of data writing P (2, 2), Column address setting out of data writing P (3, 2), column 
address setting out of data writing P (4, 2), Column address setting out of the line address 
setting out P (5, 2) of data writing B (2, 1), Column address setting out of data writing P (6, 2), 
column address setting out of data writing P (7, 2), Column address setting out of data writing P 
(8, 2), data writing ... Column address setting out of the line address setting out P (253, 2) of B 
(64, 1), Column address setting out of data writing P (254, 2), column address setting out of data 
writing P (255, 2), column address setting out of data writing P (256, 2), data writing ... [Writing of 
the 256th (last line) line] 

Column address setting out of the line address setting out P (1,256) of B (1, 64), Column address 
setting out of data writing P (2,256), column address setting out of data writing P (3,256), Column 
address setting out of data writing P (4,256), column address setting out of the line address 
setting out P (5,256) of data writing B (2, 64), Column address setting out of data writing P 
(6,256), column address setting out of data writing P (7,256), Column address setting out of data 
writing P (8,256), data writing ... Column address setting out of the line address setting out P 
(253,256) of B (64, 64), Column address setting out of data writing P (254,256), column address 
setting out of data writing P (255,256), column address setting out of DEDA write-in P (256,256), 
data writing (the last pixel) 
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» V - The generating picture to the printer 15 (single beam) 

- From the non rotary scanner 13, it is begun to read the image data of a pixel from a 
corresponding memory cell one by one in order of the x direction of the manuscript of drawing 
22 , and a y direction, and output the picture written in DRAM to the printer 15. 

[0219]If expressed with the picture element position of a manuscript, P (1, 1) will be read first, P 
(from 2 to 256, 1) and P (from 1 to 256, 2) will be read from the upper left toward the lower right 
in order, and, finally P (256,256) will be read. 

[0220]The image data of the memory cell corresponding to **** read is read from DRAM one by 
one, and a printer 15 HE output is carried out. 

[0221]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. 

[0222]In this example, in order to explain simply, a line address shall be first set as a different 
block for every access ****. 
[0223][Read-out of the 1st (start line) line] 

Column address setting out of the line address setting out P (1, 1) of B (1, 1), data read (start 
pixel) 

Column address setting out of P (2, 1), column address setting out of data read P (3, 1), Column 
address setting out of data read P (4, 1), column address setting out of the line address setting 
out P (5, 1) of data read B (2, 1), Column address setting out of data read P (6, 1), column 
address setting out of data read P (7, 1), Column address setting out of data read P (8, 1), data 
read ... Column address setting out of the line address setting out P (253, 1) of B (64, 1), Column 
address setting out of data read P (254, 1), column address setting out of data read P (255, 1), 
column address setting out of data read P (256, 1), data read [read-out of the 2nd line] 
Column address setting out of the line address setting out P (1 , 2) of B (1 , 1), column address 
setting out of data read P (2, 2), Column address setting out of data read P (3, 2), column 
address setting out of data read P (4, 2), Column address setting out of the line address setting 
out P (5, 2) of data read B (2, 1), Column address setting out of data read P (6, 2), column 
address setting out of data read P (7, 2), Column address setting out of data read P (8, 2), data 
read ... Column address setting out of the line address setting out P (253, 2) of B (64, 1), Column 
address setting out of data read P (254, 2), column address setting out of data read P (255, 2), 
column address setting out of data read P (256, 2), data read ... [Read-out of the 256th (last line) 
line] 

Column address setting out of the line address setting out P (1,256) of B (1, 64), Column address 
setting out of data read P (2,256), column address setting out of data read P (3,256), Column 
address setting out of data read P (4,256), column address setting out of the line address setting 
out P (5,256) of data read B (2, 64), Column address setting out of data read P (6,256), column 
address setting out of data read P (7,256), Column address setting out of data read P (8,256), 
data read ... Column address setting out of the line address setting out P (253,256) of B (64, 64), 
Column address setting out of data read P (254,256), column address setting out of data read P 
(255,256), column address setting out of data read P (256,256), data read (the last pixel) 

- By reading the picture written in DRAM from the 90 right rotation scanner 13 for the 
manuscript of drawing 22 one by one from the memory cell which corresponds the image data of 
a pixel in order of an anti-y direction and the direction of X, rotate a manuscript right 90 degrees 
and carry out a printer 15 HE output. 

[0224]If expressed with the picture element position of a manuscript, P (1,256) will be read first, 
P (1,255-1) and (2,256 to 1) will be read from the lower left toward the upper right in order, and, 
finally P (256, 1) will be read. 

[0225]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0226]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. 

[0227]In this example, in order to explain simply, whenever it accesses a different block first, a 
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line address shall be set up. 

[0228] [Read-out of the 1st (start line) line] 

Column address setting out of the line address setting out P (1,256) of B (1, 64), data read (start 
pixel) 

Column address setting out of P (1,255), column address setting out of data read P (1,254), 
Column address setting out of data read P (1,253), column address setting out of the line 
address setting out P (1,252) of data read B (1, 63), Column address setting out of data read P 
(1,251), column address setting out of data read P (1,250), Column address setting out of data 
read P (1,249), data read ... Column address setting out of the line address setting out P (1, 4) of 
B (1, 1), Column address setting out of data read P (1, 3), column address setting out of data 
read P (1, 2), column address setting out of data read P (1, 1), data read [read-out of the 2nd 
line] 

Column address setting out of the line address setting out P (2,256) of B (1, 64), Column address 
setting out of data read P (2,255), column address setting out of data read P (2,254), Column 
address setting out of data read P (2,253), column address setting out of the line address setting 
out P (2,252) of DENITA read-out B (1, 63), Column address setting out of data read P (2,251), 
column address setting out of data read P (2,250), Column address setting out of data read P 
(2,249), data read ... Column address setting out of the line address setting out P (2, 4) of B (1, 
1), Column address setting out of data read P (2, 3), column address setting out of data read P 
(2, 2), column address setting out of data read P (2, 1), data read [read-out of the 256th (last 
line) line] 

Column address setting out of the line address setting out P (256,256) of B (64, 64), Column 
address setting out of data read P (256,255), column address setting out of data read P 
(256,254), Column address setting out of data read P (256,253), column address setting out of 
the line address setting out P (256,252) of data read B (64, 63), Column address setting out of 
data read P (256,251), column address setting out of data read P (266,250), Column address 
setting out of data read P (256,249), data read ... Column address setting out of the line address 
setting out P (256, 4) of B (64, 1), Column address setting out of data read P (256.3), column 
address setting out of data read P (256, 2), column address setting out of data read P (256, 1), 
data read (the last pixel) 

- By reading the picture written in DRAM from the 180 right rotation scanner 13 for the 
manuscript of drawing 22 one by one from the direction of anti-X, and the memory cell which 
corresponds the image data of a pixel in order of an anti-y direction, rotate a manuscript right 18 
degrees and carry out a printer 15 HE output. 

[0229]If expressed with the picture element position of a manuscript, P (256,256) is read first, in 
order, P (255-1,256) and (256 to 1,255) will be read from the lower right to the upper left, and P 
(1,1) will be read to **, intermediary read-out, and the last. 

[0230]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0231]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. In this example, in order to 
explain simply, whenever it accesses a different block first, a line address shall be set up. 
[0232][Read-out of the 1st (start line) line] 

Column address setting out of the line address setting out P (256,256) of B (64, 64), data read 
(start pixel) 

Column address setting out of P (255,256), column address setting out of data read P (254,256), 
Column address setting out of data read P (253,256), column address setting out of the line 
address setting out P (252,256) of data read B (63, 64), Column address setting out of data read 
P (251,256), column address setting out of data read P (250,256), Column address setting out of 
data read P (249,256), data read ... Column address setting out of the line address setting out P 
(4,256) of B (1, 64), Column address setting out of data read P (3,256), column address setting 
out of data read P (2,256), column address setting out of data read P (1,256), data read [read- 
out of the 2nd line] 
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. * Column address setting out of the line address setting out P (256,255) of B (64, 64), Column 
address setting out of data read P (255,255), column address setting out of data read P 
(254,255), Column address setting out of data read P (253,255), column address setting out of 
the line address setting out P (252,255) of data read B (63, 64), Column address setting out of 
data read P (251,255), column address setting out of data read P (250,255), Column address 
**** of data read P (249,255), data read ... Column address setting out of the line address 
setting out P (4,255) of B (1, 64), Column address setting out of data read P (3,255), column 
address setting out of data read P (2,255), column address setting out of data read P (1,255), 
data read ... [Read-out of the 256th (last line) line] 

Column address setting out of the line address setting out P (256, 1) of B (64, 1), Column 
address setting out of data read P (255, 1), column address setting out of data read P (254, 1), 
Column address setting out of data read P (253, 1), column address setting out of the line 
address setting out P (252, 1) of data read B (63, 1), Column address setting out of data read P 
(251, 1), column address setting out of data read P (250, 1), Column address setting out of data 
read P (249, 1), column address setting out of the line address setting out P (4, 1) of data read B 
(1, 1), Column address setting out of data read P (3, 1), column address setting out of data read 
P (2, 1), column address setting out of data read P (1, 1), data read (the last pixel) 
- By reading the picture written in DRAM from the 270 right rotation scanner 13 for the 
manuscript of drawing 22 one by one from the memory cell which corresponds the image data of 
a pixel in order of a y direction and the direction of anti-X, rotate a manuscript right 270 degrees 
and carry out a printer 15 HE output. 

[0233]If expressed with the picture element position of a manuscript, P (256, 1) will be read first, 
P (from 256 and 2 to 256) and P (from 255 and 1 to 256) will be read from the upper right toward 
the lower left in order, and, finally P (1,256) will be read. 

[0234]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0235]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. 

[0236]In this example, in order to explain simply, whenever SU [ a different block / first ] bitter 
taste 7, a line address shall be set up. 
[0237][Read-out of the 1st (start line) line] 

Column address setting out of the line address setting out P (256, 1) of B (64, 1), data read 
(start pixel) 

Column address setting out of P (256, 2), column address setting out of data read P (256, 3), 
Column address setting out of data read P (256, 4), column address setting out of the line 
address setting out P (256, 5) of data read B (64, 2), Column address setting out of data read P 
(256, 6), column address setting out of data read P (256, 7), Column address setting out of data 
read P (256, 8), column address setting out of the line address setting out P (256,253) of data 
read B (64, 64), Column address setting out of data read P (256,254), column address setting out 
of data read P (256,255), column address setting out of data read P (256, 256), data read [read- 
out of the 2nd line] 

Column address setting out of the line address setting out P (255, 1) of B (64, 1), Column 
address setting out of data read P (255, 2), column address setting out of data read P (255, 3), 
Column address setting out of data read P (255, 4), column address setting out of the line 
address setting out P (255, 5) of data read B (64.2), Column address setting out of data read P 
(255, 6), column address setting out of data read P (255, 7), Column address setting out of data 
read P (255, 8), column address setting out of the line address setting out P (255,253) of data 
read B (64, 64), Column address setting out of data read P (255,254), column address setting out 
of data read P (255,255), column address setting out of data read P (255,256), data read ... 
[Read-out of the 256th (last line) line] 

Column address setting out of the line address setting out P (1, 1) of B (1, 1), column address 
setting out of data read P (1, 2), Column address setting out of data read P (1, 3), column 
address setting out of data read P (1, 4), DE = Column address setting out of the line address 
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setting out P (1, 5) of TA read-out B (1.2), Column address setting out of data read P (1, 6), 
column address **** of data read P (1, 7), Column address setting out of data read P (1, 8), 
column address setting out of the line address setting out P (1,253) of data read B (1, 64), 
Column address setting out of data read P (1,254), column address setting out of data read P 
(1,255), column address setting out of data read P (1,256), data read (the last pixel) 

- The generating picture to the printer 15 (multi-beam of four beams) 

- Print four lines simultaneously by beginning to read the picture written in DRA one by one in 
order of the x direction of the manuscript of drawin g 22 , and a y direction from the memory cell 
which corresponds the image data of the pixel for four lines, and carrying out a printer 15 HE 
output from the non rotary scanner 1 3. 

[0238]If expressed with the picture element position of a manuscript, P (from 1 and 1 to 4) is 
read first (four lines), in order, P (2, 1-4) and P (256, 1-4) will be read from the upper left to the 
lower right, and P (256,253-256) will be read to ** or **** read-out and the last. 
[0239]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0240]Only when only one line address specification is specified and line addresses differ in 
continuation read-out to the memory cell of the same line address on the occasion of read-out 
of a memory cell, specification ****** is good in a line address again. 

[0241 ]In this example, in order to explain simply, whenever it accesses a different block first, a 
line address shall be set up. 
[0242][Read-out of the 1-4th (start line) line] 

Column address setting out of the line address setting out P (1, 1-4) of B (1, 1), data read (a 
start pixel and four lines) 

Column address setting out of P (2, 1-4), column address setting out of data read P (3, 1-4), DE 
= Column address setting out of TA read-out P (4, 1-4), column address setting out of the line 
address setting out P (5, 1-4) of data read B (2, 1), Column address setting out of data read P 
(6, 1-4), column address setting out of data read P (7, 1-4), Column address setting out of data 
read P (8, 1-4), data read ... Column address setting out of the line address setting out P (253, 
1-4) of B (64, 1), Column address setting out of data read P (254, 1-4), column address setting 
out of data read P (255, 1-4), Column address setting out of data read P (256, 1-4), column 
address setting out of the line address setting out P (1, 5-8) of data read [read-out of 5-8th 
line] B (1, 2), Column address setting out of data read P (2, 5-8), column address setting out of 
data read P (3, 5-8), Column address setting out of data read P (4, 5-8), column address setting 
out of the line address setting out P (5, 5-8) of data read B (2, 2), column address setting out of 
data read P (6, 5-8), Column address setting out of data read P (7, 5-8), column address setting 
out of data read P (8, 5-8), Data read ... Column address setting out of the line address setting 
out P (253, 5-8) of B (64, 2), Column address setting out of data read P (254, 5-8), column 
address setting out of data read P (255, 5-8), column address setting out of data read P (256, 5- 
8), data read ... [Read-out of the 253-256th (last line) line] 

Column address setting out of the line address setting out P (1,253-256) of B (1, 64), Column 
address setting out of Jeter read-out P (2,253-256), column address setting out of data read P 
(3,253-256), Column address setting out of data read P (4,253-256), column address setting out 
of the line address setting out P (5,253-256) of data read B (2, 64), Column address setting out 
of data read P (6,253-256), column address setting out of data read P (7,253-256), Column 
address setting out of data read P (8,253-256), data read ... Column address setting out of the 
line address setting out P (253,253-256) of B (64, 64), Column address setting out of data read P 
(254,253-256), column address setting out of data read P (255,253-256), column address setting 
out of data read P (256, 25'3-256), data read (the last pixel and four lines) 

- Print simultaneously the picture of four lines as for which the 90 rights rotated the picture 
written in DRAM from the 90 right rotation scanner 13 by beginning to read the image data of 
**** for four lines one by one from a corresponding memory cell in order of the anti-y direction 
of the manuscript of drawing 22 . and a x direction, and carrying out a printer 15 HE output. 
[0243]If expressed with the picture element position of a manuscript, P (1-4,256) will be read 
first (four lines), P (1-4,255) and P (1-4, 1) will be read from the lower left toward the upper right 
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in order, and finally P (253-256, 1) will be read. 

[0244]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0245]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. 

[0246]In this example, in order to explain simply, whenever it accesses a different block first, a 

line address shall be set up. 

[0247] [Read-out of the 1-4th (start line) line] 

Column address setting out of the line address setting out P (1-4,256) of B (1, 64), data read (a 
start pixel and four lines) 

Column address setting out of P (1-4,255), column address setting out of data read P (1-4,254), 
Column address setting out of data read P (1-4,253), column address setting out of the line 
address setting out P (1-4,252) of data read B (1, 63), Column address setting out of data read P 
(1-4,251), column address setting out of data read P (1-4,250), Column address setting out of 
data read P (1-4,249), data read ... Column address setting out of the line address setting out P 
(1-4, 4) of B (1, 1), Column address setting out of data read P (1-4, 3), column address setting 
out of data read P (1-4, 2), column address setting out of data read P (1-4, 1), data read [read- 
out of the 5-8th line] 

Column address setting out of the line address setting out P (5-8,256) of B (2, 64), Column 
address setting out of data read P (5-8,255), column address setting out of data read P (5- 
8,254), Column address setting out of data read P (5-8,253), column address setting out of the 
line address setting out P (5-8,253) of data read B (2, 63), Column address setting out of data 
read P (5-8,252), column address setting out of data read P (5-8,251), Column address setting 
out of data read P (5-8,249), data read ... Column address setting out of the line address setting 
out P (5-8, 4) of B (2, 1), Column address setting out of data read P (5-8, 3), column address 
setting out of data read P (5-8, 2), column address setting out of data read P (5-8, 1), data 
read ... [Read-out of the 253-256th (last line) line] 

Column address setting out of the line address setting out P (253-256,256) of B (64, 64), Column 
address setting out of data read P (253-256,255), column address setting out of data read P 
(253-256,254), Column address setting out of data read P (253-256,253), column address setting 
out of the line address setting out P (253-256,252) of data read B (64, 63), Column address 
setting out of data read P (253-256,251), column address setting out of data read P (253- 
256,250), Column address setting out of data read P (253-256,249), data read ... Column address 
setting out of the line address setting out P (253-256, 4) of B (64, 1), Column address setting 
out of data read P (253-256, 3), column address setting out of data read P (253-256, 2), column 
address setting out of data read P (253-256, 1), data read (the last pixel and four lines) 
- Print simultaneously the picture of four lines as for which the 180 rights rotated the picture 
written in DRAM from the 180 right rotation scanner 13 by beginning to read one by one and 
carrying out a printer 15 HE output from the anti-x direction of the manuscript of drawin g 22 , 
and the memory cell which corresponds the image data of the pixel for four lines in order of an 
anti-y direction. 

[0248]If expressed with the picture element position of a manuscript, P (256,256-253) is read 
first (four lines), in order, P (255,256-253) and P (1,256-253) will be read from the lower right to 
the upper left, and P (1, 4-1) will be read to **, intermediary read-out, and the last. 
[0249]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0250]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. 

[0251 ]In this example, in order to explain simply, whenever it accesses a different block first, a 
line address shall be set up. 
[0252][Read-out of the 1-4th (start line) line] 

Column address setting out of the line address setting out P (256,256-253) of B (64, 64), data 
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read (a start pixel and four lines) 

Column address setting out of P (255,256-253), column address setting out of data read P 
(254,256-253), Column address setting out of data read P (253,256-253), column address setting 
out of the line address setting out P (252,256-253) of data read B (63, 64), Column address 
setting out of data read P (251,256-253), column address setting out of data read P (250,256- 
253), Column address setting out of data read P (249,256-253), data read ... Column address 
setting out of the line address setting out P (4,256-253) of B (1, 64), Column address setting out 
of data read P (3,256-253), column address **** of data read P (2,256-253), column address 
setting out of data read P (1,256-253), data read [read-out of the 5-8th line] 
Column address setting out of the line address setting out P (256,252-248) of B (64, 63), Column 
address setting out of data read P (255,252-248), column address setting out of data read P 
(254,252-248), Column address setting out of data read P (253,252-248), column address setting 
out of the line address setting out P (253,252-248) of data read B (63, 63), Column address 
setting out of data read P (252,252-248), column address setting out of data read P (251,252- 
248), Column address setting out of data read P (249,252-248), data read ... Column address 
setting out of the line address setting out P (4,252-248) of B (1, 63), Column address setting out 
of data read P (3,252-248), column address setting out of data read P (2,252-248), column 
address setting out of data read P (1.252-248), data read ... [Read-out of the 253-256th (last 
line) line] 

Column address setting out of the line address setting out P (256, 4-1) of B (64, 1), Column 
address setting out of data read P (255, 4-1), column address setting out of data read P (254, 4- 
1), Column address setting out of data read P (253, 4-1), column address setting out of the line 
address setting out P (252, 4-1) of data read B (63, 1), Column address setting out of data read 
P (251, 4-1), column address setting out of data read P (250, 4-1), Column address setting out 
of data read P (249, 4-1), data read ... Column address setting out of the line address setting out 
P (4, 4-1) of B (1, 1), Column address setting out of data read P (3, 4-1), column address setting 
out of data read P (2, 4-1), column address setting out of data read P (1.4-1), data read (the last 
pixel and four lines) 

- Print simultaneously the picture of four lines as for which the 270 rights rotated the picture 
written in DRAM from the 270 right rotation scanner 13 the y direction of the manuscript of 
drawing 22 , and by beginning to read the image data of the pixel for four lines one by one, and 
carrying out a printer 15 HE output from a correspondence **** memory cell in order of an anti- 
x direction. 

[0253]** expressed with the picture element position of a manuscript — P (256-253, 1) is read 
first (four lines), P (256-253, 2) and P (256-253,256) are read from the upper right toward the 
lower left in order, and, finally P (4-1,256) is read. 

[0254]The image data of the memory cell corresponding to the pixel read is read from DRAM one 
by one, and a printer 15 HE output is carried out. 

[0255]What is necessary is to specify a line address again, only when only one line address 
specification is specified and line addresses differ in continuation read-out to the memory cell of 
the same line address on the occasion of read-out of a memory cell. 

[0256]They are a setting-out **** thing and **** about a line address for every access **** to 
the beginning in a block which is different in this example in order to explain simply. 
[0257][Read-out of the 1-4th (start line) line] 

Column address setting out of the line address setting out P (256-253, 1) of B (64, 1), data read 
(a start pixel and four lines) 

Column address setting out of P (256-253, 2), column address setting out of data read P (256- 
253, 3), Column address setting out of data read P (256-253, 4), column address setting out of 
the line address setting out P (256-253, 5) of data read B (64, 2), Column address setting out of 
data read P (256-253, 6), column address setting out of data read P (256-253, 7), Column 
address setting out of data read P (256-253, 8), DE 1 TA read-out ... Column address setting out 
of the line address setting out P (256-253,253) of B (64, 64), Column address setting out of data 
read P (256-253,254), column address setting out of data read P (256-253,255), column address 
setting out of data read P (256-253,256), data read [read-out of the 5-8th line] 
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. v Column address setting out of the line address setting out P (252-248, 1) of B (63, 1), Column 
address setting out of data read P (252-248, 2), column address setting out of data read P (252- 
248, 3), Column address setting out of data read P (252-248, 4), column address setting out of 
the line address setting out P (252-248, 5) of data read B (63, 2), Column address setting out of 
data read P (252-248, 6), column address setting out of data read P (252-248, 7), Column 
address setting out of data read P (252-248, 8), data read ... Column address setting out of the 
line address setting out P (252-248,253) of B (63, 64), Column address setting out of data read P 
(252-248,254), column address setting out of data read P (252-248,255), column address setting 
out of data read P (252-248,256), data read ... [Read-out of the 253-256th (last line) line] 
Column address setting out of the line address setting out P (4-I, 1) of B (1, 1), Column address 
setting out of data read P (4-1, 2), column address setting out of data read P (4-1, 3), Column 
address setting out of data read P (4-1.4), column address setting out of the line address setting 
out P (4-1, 5) of data read B (1, 2), Column address setting out of data read P (4-1, 6), column 
address setting out of data read P (4-1, 7), Column address setting out of data read P (4-1, 8), 
data read ... Column address setting out of the line address setting out P (4-1,253) of B (1, 64), 
Column address setting out of data read P (4-1,254), column address setting out of data read P 
(4-1,255), column address setting out of data read P (4-1,256), data read (the last pixel and four 
lines) 

Next, the image memory (DRAM: imaging range 28a) of this invention accepted [ the composition 
of the picture in the aforementioned explanation ] in composition (n blocks x m blocks) is 
explained. 

[0258]The composition of a two-dimensional image memory is shown in drawing 24 . 
[0259]In this example, as an image memory, use the fast page mode of DRAM and a line address 
and a column address are not set up for every one access, Burst access which accelerates 
access is performed by setting up only a column address to the data of the same line address, 
and omitting the setting-out cycle of a column address. 

[0260]An image memory is constituted by the block 3002 of n width and the sum total (mn-1) 
individual of m length. 

[0261]A block is constituted by the word 3001 which is an access unit of a memory. 

[0262]In the usual access, it starts from an upper left word (when transmitting the picture read 

in the scanner 13 to an image memory etc.), and a scanning direction accesses an image memory 

from the left toward the bottom from a top to the right to a vertical scanning direction line 

sequential. 

[0263]The example of a word configuration within a block is shown in drawing 25 . It constitutes 
from 4 words in a column direction, and this example constitutes 1 block from 4 words 16 words 
in the line direction. A number shows the offset address within a block. Therefore, the memory 
address of a specific word serves as a value which added the offset address within a block to 
the start address of each block, for example, the left in the block of finishing [ the upper left ] — 
finishing — if it is the memory address 0 — a word on the right — the memory address 1 and 
the lower right within a block — finishing — the upper left of a block of the memory address 15 
and right-hand — finishing — it becomes the memory address 16. 

[0264]As for the data within the same block, it has numbers of words which a column address 
expresses twice [ positive number ] 1 -block numbers of words so that it may become the 
certainly same line address. It can express 1024 words, and when the numbers of words which 
are 1 block are set to 16, as for a column address, the numbers of words which a column 
address expresses can be divided among the example of DRAM of drawing 19 with the numbers 
of words which constitute 1 block. Therefore, the word within a block serves as the certainly 
same column address. 

[0265]Therefore, if it is the continuous access within the same block, once it will set up one line 
address, it is possible to access at high speed only by setting up a column address to every 
word. 

[0266]In the usual access in drawing 24 , access of a column direction generates the address at 
the left end of [ block ] the line which it is going to access as a starting point address, It is set 
as DRAM to the column address by making into a column address +0, +1, +2, and the value 
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. % carried out +3, and 4-word continuous access is performed. 

[0267]Next, a starting point address is moved to a left end address on the right, and continuous 
access is performed similarly. Movement of this starting point address is performed by adding 1 
block of numbers-of-words MD to a starting point address. 

[0268]After access is completed to a right end, a starting point address is moved to the block 
left end of the next line. By the case where it moves to the line of the same block, and the case 
where it moves to the line of a different block, movement of a starting point address on the next 
line differs in the movement magnitude of an address, and is set to SD1 and SD2, respectively. 
[0269]The relation of the address (when the line address was made into the higher rank and a 
column address is made into a low rank) of a block position and the offset within a block, and 
DRAM is shown in drawin g 26. 

[0270]A block is assigned to the memory address which continued toward the lower right from 
the upper left. The address with which the inside of the same block also continued according to 
the offset within a block is assigned. 

[0271]Therefore, since the above-mentioned MD is displacement during the offset 0 of the 
offset 0 of the block 0 to the block 1, it becomes equal to the numbers of words within a block. 
It will be set to MD=16 if numbers of words of 1 block shall be 16 words. 

[0272]Since SD1 is displacement of offset 4 HE of the block 0, it is set to SD1=-MD*(n-1)+4 
from the offset 0 of a block (n-1). Here, -MD* (n-1) can consider displacement of the block 
during the offset 0, and +4 to be displacement to the offset 4 from the offset 0 of the same 
block. 

[0273]Since SD2 is displacement of offset 0 HE of the block n, it turns into SD2=MD-12 from 
the offset 12 of a block (n-1). Here, MD can be considered to be displacement to the block n 
from a block (n-1), and -12 can be considered to be displacement to the offset 0 from the offset 
12 of the block n. 

[0274]It explains usually referring to the flow chart which accesses line sequential toward the 
lower right from the above-mentioned upper left and which shows drawing 27 the example of 
calculation of the memory address at the time of access. 

[0275]MA shows a continuous memory address, the number of bits equivalent to the column 
address of a memory address is assigned to the lower bit of a memory address — the high order 
bit of a memory address — line address quota ****. The part which exceeds the number of bits 
of a line address among upper addresses is used for selection of two or more memory devices. 
[0276]SBLOCK expresses the block position of a vertical scanning direction. 
[0277]LINE expresses the line position within a block. 
[0278]MBLOCK expresses the block position of a scanning direction. 
[0279]B (this example 4) expresses the line number of a block. 

[0280]Usually, in access, a scanning direction becomes the right from the left and a vertical 
scanning direction turns down from a top. 

[0281]Usually, in access, MA (memory address) shows the address of the left end word of the 
line which the block read in order to perform burst access reads. The fast page mode lead of 
DRAM sets up a line address with this address as the starting point, and accesses at 
continuation the column address which added 0, 1,2, and 3 to the column address with which 
MA expresses. 

[0282]If the final block of a scanning direction is reached (MBLOCK=N), a read-out line will be 
recommended to the bottom of one, and a horizontal-scanning block position will be returned to 
a left end (MBLOCK<-0). 

[0283]If the lower end within a block of a read-out line is arrived at (LINE=B), a read-out block 
will be advanced to one vertical scanning direction (SBLOCK<-SBLOCK+1). 

[0284]An end (SBLOCK=M) of read-out of the last line of a lower right block will terminate read- 
out of the whole block of 1 **-JI. 

[0285]Next, the rotation read of image data is explained. In order to rotate a picture, it is 
necessary to once develop an one-page picture to an image memory, and to read to a hand of 
cut. 

[0286]The access order in the case of rotating a picture 90 degrees on the right is shown in 
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drawin g 28 . 

[0287]As shown in drawing 28 , the scanning direction is rotating the picture from the bottom 
upwards to toward an upper right word to the vertical scanning direction by reading an image 
memory one by one toward the right from the left from a lower left word. 

[0288]a start making offset 12 of block (m-1) *n of a left corner a starting point address, setting 
up a line address, and setting up as a column address what added +0, -4, -8, and -12 to the 
column address of the starting point address — the 4-word continuous access within a block — 
it carries out. 

[0289]Next, a starting point address is moved to the address at the lower left of a top block, and 
continuous access is performed similarly. 

[0290]After access is completed to an upper bed, a starting point address is moved to the block 
lower end of the following column. By the case where it moves to the column of the same block, 
and the case where it moves to the column of a different block, movement of a starting point 
address in the following column differs in the movement magnitude of an address, and is set to 
SD1 and SD2, respectively. 

[0291]Therefore, since the above-mentioned MD is displacement during the offset 12 of block 
(m-2) *n on [ the offset 12 of lower left block (m-1) *n to ] - **, it becomes equal to the 
numbers of words for n blocks. It will be set to MD=-16*n if numbers of words of 1 block shall be 
1 6 words. 

[0292]Since SD1 is displacement to OFUSETSU - TO 13 of block (m-1) *n from the offset 12 of 
the block 0, it turns into SD1=-MD*(m-1)+1. 

[0293]Here, -MD* (m-1) can consider the displacement to block (m-1) *n from the block 0, and 
+1 to be displacement to the offset 13 from the offset 12 of the same block. 
[0294]Since SD2 is displacement to the offset 12 of block (m-1) *n+1 from the offset 15 of the 
block 0, it is set to SD2=-MD*(m-1)+13. Here, -MD* (m-1) can consider displacement of lower 
left block (m-1) *n HE, and +13 to be displacement to the offset 12 of block (m-1) *n+1 of right- 
hand from the offset 15 of lower left block (m-1) *n from the block 0. 

[0295]Thus, the rapid access by continuous access becomes possible also to access of a sliding 
direction required at the time of the conventionally impossible rotation by constituting an image 
memory with the block in which continuous access is possible. 

[0296]It explains referring to the flow chart which shows drawing 29 t he example of memory 
address calculation at the time of right 90-degree rotation access accessed toward the upper 
right from the above-mentioned lower left. 

[0297]MA shows a continuous memory address, the number of bits equivalent to the column 
address of a memory address is assigned to the lower bit of a memory address — the high order 
bit of a memory address — line address quota ****. The part which exceeds the number of bits 
of a line address among upper addresses is used for selection of two or more memory devices. 
[0298]SBLOCK expresses the block position of a vertical scanning direction. 
[0299]LINE expresses the line position within a block. 
[0300]MBLOCK expresses the block position of a scanning direction. 
[0301] A (this example 4) expresses the number of columns of a block. 

[0302]In right 90-degree rotation access, in a vertical scanning direction, a scanning direction 
becomes [ top ] the right from the left from the bottom. 

[0303]In right 90-degree rotation access, MA (memory address) shows the address of the word 
of the column (position of the longitudinal direction within a block) which the lower end line of 
the block read in order to perform berth access reads. Read-out sets up a line address with this 
address as the starting point, and the fast page mode lead of DRAM accesses at continuation 
the column address which added 0, -4, -8, and -12 to the column address with which MA 
expresses (that is, continuous access of the image memory is carried out toward a top in the 
inside of a block). 

[0304]If the final block of a scanning direction is reached (MBLOCK=M), a read-out column will 
be recommended to one right and a horizontal-scanning block position will be returned to a lower 
end (MBLOCK<-0). 

[0305]If a read-out column arrives at the left end within a block (COL=A), a read-out block will 
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be advanced to one vertical scanning direction (SBLOCK<-SBLOCK+1). 

[0306]An end (SBLOCK=N) of read-out of the last column of an upper right block will terminate 
read-out of the whole block of 1 **-JI. 

[0307]Next, the above-mentioned example of 1 composition of a memory address generation 
part with usually concrete access and rotation access (address generating part 612 shown in 
drawing 10 mentioned above) is explained. 

[0308]The composition of the starting point address (start address of burst transmission) 
generating part of memory access is shown in drawing 30 . 

[0309]A starting point address generating part The vertical-scanning block count set part 3801, 
the line number (number of columns) set part 3802 within a block, the horizontal-scanning block 
count set part 3803, the vertical scanning direction block count counter 3804, the line number 
(number of columns) counter 3805 within a block, It is constituted by the scanning direction 
block count counter 3806, the selectors 3807, 3808, and 381 1, the page start address set part 

3809, the memory address storage register 3813, the adding machine 3810, and OR gate 3812. A 
count is performed by repeating a set number to a cycle. 

[0310]The scanning direction block count counter 3806 counts the block count of a scanning 
direction, if it reaches a final block (the Nth), it will advance, and it generates the signal EOMB 
(horizontal-scanning final block signal). As for this counted value, the horizontal-scanning block 
count is set up by a page initializing signal (PINIT). A count is performed by the next address 
generated signal (NEXT). 

[031 1]The line number counter 3805 within a block counts the line number or the number of 
columns within a block, if it arrives at a last line (A or B), it will advance, and it generates the 
signal EOL (last line). As for counted value, the line number within a block is set up by a page 
initializing signal (PINIT). A count is performed, when it advances, and the signal EOMB is 
inputted and a next address generated signal (NEXT) is inputted. A count is performed by 
repeating a set number to a cycle. 

[0312]If the vertical scanning direction block count counter 3801 counts the block count of a 
vertical scanning direction and reaches a final block (the Mth), it will advance, and it generates 
and carries out the signal EOSB (vertical-scanning final block signal). As for counted value, the 
vertical-scanning block count is set up by a page initializing signal (PINIT). A count is performed, 
when it advances, and the signal EOL is inputted and a next address generated signal (NEXT) is 
inputted. A count is performed by repeating a set number to a cycle. 

[0313]The memory address storage register 3813 memorizes the present memory address. The 
starting point address for every burst access is computed by adding the increment to the next 
address to the present memory address one by one. As for an address register, a start address 
is set up by a page initializing signal (PINIT). By advancing and changing the selectors 3807 and 
3808 by signal, whenever it moves a block to a scanning direction, it moves in MD and a line and 
it moves a block to SD1 and a vertical scanning direction, SD2 is added by the adding machine 

3810. The added result of the adding machine 3810 by changing the selector 381 1 and supplying 
a load signal (passing OR gate 3812) to the memory address storage register 3813 by a next 
address calculation signal (NEXT), Update storage is carried out to the memory address storage 
register 3813. 

[0314]The size of 1 block shows drawing 31 t he example of composition of the image memory of 
usual access which are 2x2 words, 2 blocks of horizontal scanning, and 2 blocks of vertical 
scanning. 

[0315]The example of the generating timing of a starting point memory address when the image 
memory of drawing 31 is accessed at (a) - (i) of drawing 32 is shown. 

[0316]The composition of a DRAM control signal generating part (DRAM control part 614 shown 
in drawing 10 mentioned above) is shown in drawing 33 . 

[031 7]A DRAM control signal generating part generates the timing signal for carrying out burst 
access of the DRAM from a starting point memory address (MA) and a line address, and a 
column address. 

[0318]The DRAM control signal generating part is constituted by the timing control section 3901, 
the refreshment cycle timer 3902, the offset address table 3903, the offset address counter 
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- ' 3904, the selectors 3905 and 3907, and the adding machine 3906. 

[0319]The timing control section 3901 starts a memory access cycle with a memory access 
control signal, and generates the RAS signal which sets a line address as DRAM, the CAS signal 
which sets up a column address, and the countup signal of the offset address counter 3904. 
[0320]The refreshment cycle timer 3902 generates the DRAM refresh cycle start signal of a 
constant period, and generates RAS for performing a DRAM refresh cycle by the timing control 
section 3901, and a CAS signal. 

[0321 ]The offset address table 3903 sets up the offset added to the column address of the 
starting point memory address at the time of carrying out burst access. The value of the offset 
address table 3903 sets up by the access order of the word within a block. For example, when 
block size is 4x4 words, 0, 1,2, and 3 are set up in forward direction access, and 0, -4, -8, and - 
1 2 are set up by rotation access right 90 degrees. 

[0322]The selector 3905 chooses the value of an offset address table according to an order of 
an offset address. 

[0323]The adding machine 3906 adds an offset address to the column address of a memory 
address. 

[0324]The selector 3907 has chosen the line address and column address in a memory address. 
The selected address is inputted into the address terminal of DRAM, and sets up the address of 
DRAM in 2 steps, a line address and a column address, with RAS and a CAS signal. 
[0325]Next, as a 2nd embodiment of this invention as an example of use of the rapid access by 
the continuous access by the image memory constituted as mentioned above, Two or more lines 
explain improvement in the speed of read-out of the printable printer of 15 receive two or more 
lines simultaneously with improvement in the speed and the laser exposure device of the coding 
and decoding processing which accesses a two-dimensional block by considering it as a batch. 
[0326]The coding and decryption which process to a block unit first are explained. JPEG (Joint 
Photographic CodingExperts Group) coding is made into an example as a coding mode, and it 
explains. 

[0327] JPEG coding is performed for the gradation data in which each pixel has brightness 
information like a photograph. 

[0328]In this example, since 1 pixel is expressed with 8 bits, the luminosity of 256 gradation 
(2 8 =256) can be expressed. It is necessary to carry out rectangular block unit division of the 
whole picture, and to process to a block unit in DCT (Discrete Cosine Transform) performed in 
the case of JPEG coding and decryption, and its inverse transformation. 

[0329] Drawing 34 shows the example of composition of the image memory of a processing block 
(8 pixels x 8 pixels) by 8 bits per pixel. 32 bits [ per one memory address ] data ** is stored. 
Therefore, a block (8 pixels x 8 pixels) comprises 16 words of the 2 words of width x length of 
eight lines. As mentioned above, since 16 words of the same block are arranged inside DRAM at 
the same line address, burst access is possible for them. 

[0330]The outline of the image storage by the JPEG coding which used this image memory for 
(a) - (g) of drawing 35 , and playback equipment is shown. 

[0331]First, the image data from an input device which reads a picture to line sequential, such as 
the scanner 1 3 and a TV camera, is written in line sequential (from the upper left to the lower 
right [ In the case of drawing 35 ]) at an image memory, and it dies. In this case, if the memory 
address which writes in line sequential is the line address with same DRAM, the high-speed 
writing by burst access is possible (refer to (a) of drawing 35 ). 

[0332] JPEG coding reads the picture on the inputted image memory by a block unit in order to 
process a picture to a block unit. This block is constituted so that it may be the feature of this 
image memory, and the memory address of the word which constitutes a block may turn into the 
line address with same DRAM. Therefore, it is possible for 1 -block image data to be put in block 
by burst access, and to read it to a JPEG coding device at high speed (refer to (b) of drawing 
35). 

[0333]By a JPEG coding device, image data quantity is compressed into 1/tens, and is 
accumulated in a code memory (refer to (c) of drawing 35 , and (d)). 
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[0334]The accumulated picture is chosen by necessity, and arbitrary turn and the arbitrary 
numbers of times can read it, and it is reproduced by the original picture with a JPEG decoding 
device (refer to (d) of drawing 35 , and (e)). 

[0335]JPEG decryption reproduces a picture by a block unit like the case of coding. This block is 
constituted so that it may be the feature of this image memory, and the memory address of the 
word which constitutes a block may turn into the line address with same DRAM, therefore — 1- 
block image data is put in block by burst access — high-speed — the image memory from a 
JPEG decoding device — ******** — things are possible (refer to (f) of drawin g 35 ). 
[0336]The reproduced picture is read to line sequential, for example, is outputted to line 
sequential power range system devices, such as a laser beam printer and a CRT display. In this 
case, if the memory address which reads to line sequential is the line address with same DRAM, 
the high speed reading by burst access is possible (refer to (g) of drawing 35 ). 
[0337]Thus t by using this image memory, the DRAM burst access of the conventionally 
impossible block unit becomes possible, and it becomes possible to perform data transfer with an 
image memory at high speed. 

[0338]Next two or more lines explain improvement in the speed of read-out of the printable 
printer of 15 receive two or more lines simultaneously with the laser exposure device 4500. 
[0339]The laser exposure device 4500 of drawing 36 The four laser 4501, 4502, 4503 and 4504, 
the galvanomirrors 4504, 4505, 4506, and 4507, the laser drivers 4508, 4509, 4510, and 451 1, the 
galvanomirror drive circuits 4512 and 4513, It is constituted by 4514, 4515, the half mirrors 4516 
and 4517, the polygon mirror 4518, the polygon motor 4519, BORIGON Motor Driver 4520, the 
beam detection sensor 4521, and the beam detection sensor output processing circuit 4522. 
Each laser driver 4508, 4509, 4510, and 451 1 makes laser emit light based on the image data of 
each line on the basis of the beam detection signal of the beam detection sensor 4521. A half 
mirror compounds two or more laser beams, and enables it to scan the photo conductor drum 
4523 top by the one BORIGON mirror 4518. The galvanomirrors 4504, 4505, 4506, and 4507 are 
controlled by the galvanomirror drive circuits 4512, 4513, 4514, and 4515, and perform 
adjustment for making the exposure position at the time of each laser beam scanning the photo 
conductor drum 4523 top into desired physical relationship. Drawing 37 shows the situation of 
exposure on the photo conductor drum 4523 by two or more laser. On the photo conductor drum 
4523, a picture is formed per four lines of four laser beams. At this time, it tunes finely by the 
galvanomirrors 4504, 4505, and 4506 and 4507 so that each laser beam exposure position may 
become a vertical scanning direction at equal intervals. 

[0340]The situation of memory access when performing the memory copy (an image memory is 
repeated henceforth and it outputs a read-out picture in the case of two or more copy copy, 
once capturing the image from the scanner 13 into an image memory) which carried out the 
conventional line sequential access to (a) of drawing 38 and (b) is shown. 

[0341 ]The image data from the scanner 13 is written in an image memory line sequential (refer 
to (a) of drawing 38 ). 

[0342]Printing to the printer 15 reads an image memory to line sequential, and is sent to the 
conversion circuit for driving the laser for four lines (refer to (b) of drawing 38 ). 
[0343]The composition of the conversion circuit for driving the laser for four lines for the data 
read to line sequential is shown in drawing 39 . 

[0344]Since the conventional image memory cannot perform DRAM burst access between 
different lines (the data which follows a sliding direction is required since the picture of two or 
more lines is needed), After reading by line sequential, rapid access of the image data between 
lines which are different after once forming the picture for four lines in an external high speed 
memory needed to be carried out. 

[0345]ln order to prepare the image data for four lines, the light of the memory read data read to 
line sequential is carried out to the line buffers 4601 and 4602. If the image data for four lines 
gathers, it will read every 1 word from each line. The line buffers 4601 and 4602 are line 
intermediary **** about read-out of the image data in which another side is already together 
with all of four lines while those with 2 set and one of the two are accumulating line sequential 
image data by four lines. The write operation and read operation of the line buffers 4601 and 
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4602 are performed by turns alternately, and enable continuous operation. 
[0346]The read data is incorporated into the data buffer 4603, and by the parallel -> serial 
converter 4604, one bit carries out the serial data of the word data, and it generates the leather 
driver driving signal of each line. 

[0347]That is, in order to read a picture to line sequential and to prepare the image data for four 
lines, no less than 2 sets needed to prepare the high-speed line buffer for four lines for the 
exterior of the image memory, and increase of a device scale or cost was not avoided. 
[0348]The memory access operation at the time of using the image memory of this invention is 
shown in drawing 40 . 

[0349]This example constitutes DRAM from 16 words of the block for carrying out burst access, 

4 words (scanning direction) wide, and the length (line direction) of four lines. 

[0350]As for the line sequential image data from the scanner 13, writing is performed at high 

speed by burst access in the inside of a block (if the DRAM address of an adjacent block is the 

same line address, the burst access which straddles a block is also still more possible). 

[0351] Read-out of an image memory uses the feature of this image memory, can carry out burst 

access of the inside of a block to a line direction, and can read 4 words (four lines) image data at 

high speed. 

[0352]The 4 words (four lines) image data read continuously is incorporated into the data buffer 
4611, and generates the 1-bit laser driver driving signal which serial data are carried out and is 
each line for word data by the parallel -> serial converter 4612. ( Drawing 41 ) Therefore, it is 
possible to read the image data for four lines required for a laser driver drive at high speed, 
without using an expensive line buffer memory at a high speed like before. 
[0353]Next, burst read-out is carried out for an image memory to a block unit, and after 
processing a request, the rotating process of a block unit is explained as an example of 
processing which carries out burst writing to a block unit. 

[0354](a) of drawing 42 and (b) show the composition of the image memory which memorizes the 
picture expressed with 1 pixel 1 bit (for example, monochrome image). 

[0355]A block configuration comprises 32 lines [ 1 word (32 bits) x ] 32 words. Rotation of a 
picture once stores the data which performed burst read-out and read the source image block 
shown in (a) of drawing 42 by a rotary part, and performs berth ********** to an image memory 
as a picture after the processing which shows the data which rearranged a pixel order of the 
stored picture into the hand of cut to (b) of drawing 42 . 

[0356](a) of drawing 43 and (b) show the composition of the image memory which memorizes the 
picture expressed with 1 pixel 8 bits (for example, gradation images and a color picture). A block 
configuration comprises four lines [ 1 word (32 bits) x ] 4 words. Rotation of a picture once 
stores the data which performed burst read-out and read the source image block shown in (a) of 
drawin g 43 by a rotary part, and performs burst writing to an image memory as a picture after 
the processing which shows the data which rearranged a pixel order of the stored picture into 
the hand of cut to (b) of drawing 43 . 

[0357](a) - (d) of drawing 44 shows the rotating process of the whole page which used said 
drawing 42 and the block drawing rotation of image of drawin g 43 . 

[0358]The rotating process of the source image shown in (a) of drawing 44 is carried out to a 
block unit, and as shown in (b) of drawing 44 , the rotating process from an image memory to an 
image memory can be performed by writing in another field block unit. 

[0359]The rotating process of the source image shown in (a) of drawing 44 is carried out to a 
block unit, and as shown in (c) of drawing 44 , the picture by which the rotating process was 
carried out to the block unit is formed by writing in the same block of a source image. 
[0360]Since the picture by which the rotating process was carried out to the block unit has 
already rotated by the pixel unit, word read-out within a block is performed in an order that an 
outputted image becomes succeeding a line unit, and a rotational image is outputted to line 
sequential output units, such as a printer (refer to (d) of drawing 44 ). 

[0361]Since it can write in by reading access of a block unit at high speed by burst access if the 
image memory of this invention is used, a high-speed rotating process can be performed. 
Although the rotating process was performed in this example, it is possible for it to be adapted 
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, * for all processings of a block unit, such as scramble processing by direct conversion of filtering, 
DCT, etc. and rearrangement of a picture. 

[0362]By dividing the whole picture into a block and constituting each block from data of the 
memory address in which burst access is possible, as described above, If it is in the same block, 
burst access will be made possible to arbitrary data, such as a part of a transverse direction, 
lengthwise direction, whole block, and block, and rapid access to an image memory can be made 
possible, without calling at an access direction. 



[Translation done.] 
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• * * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ]The sectional view showing the outline composition of the image forming device of 
this invention. 

[ Drawing 2] The whole block diagram showing the control circuit of an image forming device. 
[Drawing 3] The block diagram showing the composition of a basic unit. 
[Drawing 4] The block diagram showing the composition of a system basic unit. 
[ Drawing 5] The block diagram showing the composition of a system extensiveness unit. 
[ Drawing 6] The block diagram showing the composition of an image processing circuit. 
[Drawing 7] The block diagram showing the composition of a system control circuit. 
[Drawing 8] The block diagram showing the composition of a communication memory access 
control circuit. 

[Drawing 9] The block diagram showing the composition of a page memory access control circuit. 
[Drawing 10] The block diagram showing the composition of an address control circuit. 
[Drawing 1 1] The block diagram showing the composition of an address generating part. 
[Drawing 12] The block diagram showing the composition of a data control circuit. 
[ Drawing 13 ]The block diagram showing the composition of an image-data-transfer control 
section. 

[Drawing 14 ]The figure showing the composition of a timer. 

[Drawing 15 ]The block diagram showing the detailed composition of a picture bus priority control 
part. 

[Drawing 16] The block diagram showing the detailed composition of a page memory priority 
control part. 

[Drawing 17] The figure showing the detailed composition of a terminal counter. 
[Drawing 18 ]The figure showing an example of electronic sorting. 
[Drawing 19 ]The figure showing the internal configuration of DARM. 

[ Drawing 20 ]The figure showing the access timing of the normal mode of DRAM, and a first page 
mode. 

[Drawing 21] The figure showing the access timing of the normal mode of DRAM, and a first page 
mode. 

[Drawing 22] The figure for explaining the pixel which constitutes a manuscript picture. 
[Drawing 23] The figure for explaining the memory cell which constitutes DRAM. 
[Drawing 24] The figure showing movement for the starting point address of the burst access at 
the time of non rotary access. 

[Drawing 25] The figure showing the column address offset within a block 

[ Drawing 26 ]The figure showing the relation between the offset within a block, and a memory 

address. 

[Drawing 27 ]The figure showing the memory access calculation flow at the time of non rotary 
access. 

[Drawing 28] The figure showing movement for the starting point memory address of the burst 
access at the time of rotation access. 

[Drawing 29 ]The figure showing the memory access calculation flow at the time of rotation 
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access. 

[Drawing 30 ]The lineblock diagram of the starting point address calculation circuit of burst 
access. 

[Drawing 31 ]The figure showing the example of composition of an image memory. 

[Drawing 32 ]The figure showing the operation timing of the starting point address calculation 

circuit of the image memory of drawing 31 . 

[Drawing 33 ]The lineblock diagram of a DRAM control signal generation circuit. 

[Drawing 34] The figure showing the example of image memory composition at the time of JEPG 

coding. 

[Drawing 35 ]The figure showing the image storage by JPEG coding, and the example of 
composition of playback equipment. 

[Drawing 36] The figure showing the exposure device using two or more laser beams. 

[Drawing 37 ]The figure showing the situation of exposure of photo conductor drum lifting by two 

or more laser beams. 

[Drawing 38 ]The figure which the line sequential access of the conventional image memory 
shows. 

[Drawing 39] The figure showing the circuit which changes line sequential image data into two or 
more laser driver driving signals. 

[Drawing 40 ]The figure showing the **** burst access for image memories of this invention. 
[Drawing 41 ]The figure showing the circuit which changes into two or more laser driver driving 
signals the image data which carried out burst access. 

[Drawing 42 ]The figure showing the block configuration of 1 -pixel a 1-bit image memory, and 
rotation of a picture. 

[Drawing 43] The figure showing the block configuration of 1 -pixel an 8-bit image memory, and 
rotation of a picture. 

[Drawing 44] The figure explaining the image rotation method by the burst access of a block unit. 
[Description of Notations] 
21 — System control circuit 

26 — Address control circuit 

27 — Data control circuit 

28 — Page memory 

28a — Imaging range (an image memory, DRAM) 
612 — Address generating part 
614 — DRAM control part 

1001 — Timing generator 

1002 — Row address register 

1003 — Line address decoder 

1004 — Sequence address register 

1005 — Row address decoder 

1006 — Memory array 

1007 — Line data register 

1008 — Sequence data selector 

1009 — Data input/output buffer 



[Translation done.] 
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mm^mziiitt&ztizi^xmm^wtimzmm 
numizx -?tes'N-& i k . 
[ooos] ttz. x*c^i~frc><7)mm.i> L<im^t 

^tu tcsBiH-* zt(,z£<9 im^-wwmz i 

[0009] ii«*iiw6aj^-r&fc«>tc«7C(?5ii«*iB 
u i,z-'Bm%&&tzmzwm i ®&zti& x o \,z 

[ooio] iim^aa«tit^-r§^46tma^^ 

{f , AW 4 0 0 d p i Offffl&fltC 1 M« 

■hit OlhV h^eH-r-^ k LT 1 ^—iWWR^fc 
■*£ . ^ t %h MS* * 'J S«»2Mbyt 
e , 6 0 0 d p i C0f&mmTl,i$)4 . 4Mbytet^ 

-?k LTffc&IX ^ ^(iSfc^-O 8 fS k 



[ooii] z\<d£o\,z. mmT-fZsm-t&fcMz 

C!it'7 Fi)i{I#»5:D R AMWffilSimZtl 

[0012] -ffift^DRAMIl tf ( ROW) 
(COLUMN) O2OC0TFl^X(;iJ;-?T#5£?)TF 

^**»5e t . f v^mis^h t ft&mzim t 

gccOr- * ( fir F l^x k jijt 1* VX0MT h* 

. -y't- KX^N-fvs-^-^- H (EDO) SrWL 

[00 13] $^>IC. jlinL^iJTFU-xSrDRAMrt 
L . W»j&»4> i±D RAM fc*t L?ijT K l^X^^ 

^or ^-fex^ $ MzmmitVtz Ssy? ntxD R am 
5: i: 

[0014] ft^-^-b'tMffeL^DRAMk L 
TTC 51 16160 A, J \J F^MJEE 
LfcDR-AMk LTTC 5 1 1 6 1 6 5B J (p«ix 
-^7'-/^: 1 9 9 5^)IR (1f ) m^MOS^^'JDR 
AM (^b'-yhfa) SI^#S?J . yy^ntXDRAM 
k LTTC 5 9 S 1 6 0 4 FT5rif3&»*& (PSffltix- 
1 9 9 (1*) MMOS^^'J ASM 

I Cig£#B3) . 

[00 15]tlf*. ilSL^io'Sr, DRAMtcMLe 

^DRAMc7)A'— X FT^-feXkBfOiC: k fth. 
[00 16] itl'bODRAM^fflUiffi^t'J^ 
«J«-r #fS¥ 6-8567 6^-Tfi 2 ^tcc^H 
ft(C« L.S±A^^T^[*j7&>-5 T 5 yUKcfclX t'JT 
Fl/X^'tiJptT^I.. 

[0017]f-)T, ^^ l J<7)iaML^TFl-'X^2^ 

Fl^xk^co^^ y ( loT«7'fy) >'^SO 

[0 018] ^'JT FU-X(iT<4t^J ( C O L U M 
N) TFl^X. ±(itfi (ROW) TFW-X^SiJO^-C 

[ 0 0 1 9 ] J: o T ; R 1 5 -f ^Ofc&^ri^rtT'tiT F 

TUT F VX(^mcf SiEfflTlHl ti&S:«-5 . 
[002 0] t^L. 7-f^<7)M 3 5rS±T*|6]t't±rF 

[0021] m&zimmizwz^htzMztewmtTM 
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tf , nt/iiOilO A4t^ Xtf>JI?l£4 0 0dpi ajgfll 
ate 1 BX&fc 0 1 t'-y hOSM?-? tUl ^-x 
fflyWR k * a a «LX t'J^$ tttt 2 M 

byte. 6 0 0dpi «0BtfeK"C*ti*54 . 4 M b y t 
ei^l., lBX&ft: 9<Z>8b*>y hO^P— X5- 

->VT-?t tx m^-M -> tzigr&imiz %<nsmtB± 

[0022] Ztl$><?>*M.<?)m&l7 : ~fi fcMW* i) Jb 

[0023] man* mm* * y±<oB@x-* ^ i # 
fgu=6 oniryy^'sffiai^**^-. A4t^x, 6 0 

0 d p i <7)eHc7)iB«{i 1 fMllfcM .'4MByte. 1 
B**>^0<08t*«y hWV— xy—jl'T-'—^t LTISE 
SfgcO 1 fpmz 3 5. 2 M B y 

t e nms&us&fi&mk &s . 

[00 24] flg**5STtiX*y<^jiabfcTHU'XS: 
2 &7C<9Bf?c;>< * y t«JEE§ -frS J: tX± 

ft. 

[oo 2 5] t^oT. ii^r^-fex^^ferfi-[Bi s isng 
r ? -b x b#c7)±t*[*] , 2 <KKjfifc?u tmma. 

ftniffr Fi/xtj xvjut v i/xm i v- F&mz 

7?-bX£fif3 Lfr&<, DRAMAS— xbT?-bX 
[0026] £ft . WJBBSitofcK&IRtett. 1 fitter 

^-bx-r&v- Hcof y hn&mf&zk-^coMmfr 

X* y x^M x^Mffl-TSC k t «fc O^MSLTUftft 
[0027] 

[JffiH^^Lidfc-rsaiffl] ±fELftJ:dfc. B# 
r?-b^Sr^«gk U JKlT^4sXa6rariWfBfl|^t , J 

r ? -t . Bi^i^a . mmmmmgiW . r k 

U XtXT H U*S&fe§SE£ii&-rs .Ik*- 
[00 2S] 

[I£S£fi?^-£ft*^)#&] CioSKflUL «Sfi\ M 
■i izft L , 1 f v hT t —?<r>-t&W.\X, LRl>\ - 



y r u-r aaw-r sffr h uxmm^&t . ±ie 1 
& . ±is^ =e y Ti^-r ^isi-tT{:t£ii-r-& =t a k 

L. |3|— ^uv 7 farmer— 9 *sffi7 7 *zzrZtbtL 

x\ m-y r vv7ft<7>m®.<7)mmT-?$:±%i'f-?u 
[0029 ] mm. m&int'-v hi>»a> 

%h*^)TV4 k. iWtiJTWdJL. ltT^ 
t\ Zcr>7-?V-zSx?t,Z, l^T^b'v hx-^^O- 

6**b«p< * y tz&ux . mmm&zmsmmfrt>%: 
•y ^rtoisf-^r^-fextS) o , mz. w%-f 

B«x- ^ ^iffix- * U- ^'^ ^ «0?'J THl/ ^ CD^tfOf g 
[0030] iiOfKBJi, «fi\ WBbo^tv h*>^> 

k „ >! co-r — ^ is* 7 lz s 1 ft-ftc?) b* y b x— ^<7)— 
«StaiL3l^, -JSSii^SrtTOilE^^yTU-fiOfi 1 
^aSK^SIrr KU^jB«#Sfc . ±ISllT^b'>y h 

S-ff 3 #.g«t' y h & ?'J T H UXjHffl^&k 

m&<mm?^?zwMhwm£®.t. zcomm^mz 

=t 0 ttJK fc*ifcB«-r - ^ *B«?gJS«ptc|ai^K:HfiUe 
jSSn&BSR-f-^J^lRl— «^C7 y ^(c*4#i« J: 3=5: 
«»B3R*» r n y ^ L . H— <y ^ OH 

X\ PI— 7'a <y ^ F^^TfiiStOB^x- ^ 5r±IBx- 9 V 
: JX?W\T H l--Xc7)^c7)f§^T'BM^^{3|5|B^tB 
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mitmtottiBkMx* mmizmmm^-tmismssi^ 
[0031] z<n%m±; mm. wsmw* 

3: , 1 fr 1' -y h -f - ^ 2: £ji}#-r & -r - * U iSX 9 
ZC0r : —9l/ t JX9l l Z. 1 b' <y h t — 9 <Ti— 

^sir-t & ffr h u-^ja^ai: s -tie 1 if * h 
^-9^^m-th^-9v s Jx9<r>m^m^. 
^fld#^f>y h zmtRi-zfur YuxmtR^mtfr 

x Kfmsi^titmimimizmmzmi&Mf&ztLhmm 

■t— 9 ^'IhJ— co 7" a -y ? (c^-*ixi> J: 5 ^r^BSt* 1 ^ 
. 3r*7*py?fc:4HRlU |SJ— 7o v ?<0BS-T-^£, 
_tiE* ^ U 7 W <^R— frfciEtW-ftiEtt^&i: . 
7'o-y?|%0BS^'-?^8!aLT--&D. Kfcr, US 
f|.7'n >y ^CO^-^iL^^fT K UXOb'y Y?—9tf±. 
IBx - * I- 9 tztF&ttitt . H— 7*n ? 

mmrcmmmmmizmmizmmm^ii^mmf- 9 * 

tLtzmm-T-?izm tx^mmm^mmzmmm^m 
mizwmm&^&mm&m^m>t>m3ii*ti& . 

[0032] iWjfiBIl «Stfr. £U#!lOb*>y h*>4> 
7W t. i^t'jrM te*fU lfr# 

fc. Z<7)"f— 9VVX9\iZ. lfr#</3b*y hf- ^CO— 
"fiSttffi LSI*. -fiSE&*£ fr 3 ±ia^< * 'J T W <T>fx 

&asR-r sat* y w-xass?#afc ; ±15 1 fr#«ot* b 
7-*-> ^wth s r-9vvx9<nmx i \M. m&z- 

^sw^^u zm^z wm&fmmm.mz& ^x. 

St J: 9WPKfc*tfcW«-r<-* Sr^^7^#fifc =5: 
&1fflRli**»4>^r & 7'n y ? t^f! L- . p]-7o y 7 co 

BStf-"-? £T-tfEx =e y r w wH^trfciEtfr^E 

i: , PI— 7*u -y ? rtcOB^x-^ 7 coMtU LT'&ft. 
«\ ±IE.X I'JTM tftfrT K l-x Sr 1 mgfct&fm 
X\ ft J 5ik<F>9mmS.k ti:h 7o > y 7 (VMgwWm?- 

7a -y 9ommr~? ztt^ittzft^it^mt . 

±i EflHWfcf ate i otffi^ ixjt^r- ^ *• Ififi 
mZtifc 1 ^-^WJb^^T-^ SrffSco^-^W 



^n^-^x-^^fi-^'fb-ri.fi^-f^at , ffi^fts 
7R7^i 0*&5g-r s tmx\ ®&tt.<mmm$L 1 4 

-g, 70 -y ^ ^«Iff- ^ 't JJBf- ^ 1^ ^ 9 CO 

mr v isxcofrcDtikfcX'-is t-r •3itf«a#st . ± 
iE«ji#at j; -9 xm^ttiimmT-? az je 

[0 033] >':fr[6]l::Mfcy-h\ ^ 

7AJ(4]{:M7- H S: 1 7'n y7bL. Z C07t3 >y ^ 

#7-r y-}j^zmkyu -,9%. tt^j^mzw^r^ 

7CffJ(CT^b7-.-rS^tC N FJf^^^ytfcV^T. 17' 
a -y ^ SrtS^-T-S^ 7 A^-[6jcoy - VWl^co^-x V T 

fc t. 1 7*o y ^ V- YWtiflMz.iZ.TY VX 
%%±L. ti^2^fa<rmm.~f'n v 9*rt<F»^-7^YT9 

txrtc. j]7j^fa<vm£7uv7mj>L> 1 ^o-y 

1 7*o y ^ fcHftft*-*?- K»fe3B»L 

Jfeil*«» L^ffit . 1 70 -y ^ rtCO^ 5 A^lfiJOV- 

We. 1 ?- YMttft? 1 7n ■y^^m^-r-s'7-K 

1 7 r av^$r^fiK-r?.^7A^rifiicO'7-Hgc^ 

[0034] zcvmii*. mwm. mumw-y Y&t> 

fc. dcOT-^^^'X^t. lfir^<7)b"«y hf-^ 

SrjBK-r&fir h i^^^^at . ±ta 1 ff^t:^ y 

t>t£ K) , SmBttSr IM>^^;o -y ^ (c^HH 
U H— 7'o y^coBSv-'-^S-. ±Mi^^ , JTV^icr) 
H-ff CIEtW-S <t d KL, |S]-yo -y ^ rtiOB^T 1 '- 
^^cor^ bXT-ftiXtf s ±IEp< =tVTU-{ <7)frT Y V 
tl^ 1 m%%-thtzWX\ P-7'n y ^rt<^)SeR<0W* 
t-? ^rilEx-^ 1^ *JX9QfftT Y UX<r)&.cDt%j£X 

T Kl/Xf±fi7 H l^X s f IJT H UX&T&T Y VX t 
LXm^LtzTYVXZlitZTtt^VTYVXt U J!E 

t«8R!7- Ffcl/n^kU ff*I*Ifcij»ro -y 

^ , ^]*-(6]t^l&7*0 y ^ 1 1 . 2^7tWtT^b7.-r 
^>FSt, ^-T'n-y^^sl^tT^bX-r^v-H^liji: 
fcT YUX ^ntH C CO 1 J^tcT H l^^OfifT H l^X 
tfflS-f SfflSrilE^^UTW OffT HPXi LT 1 
BRg£ t . JtiE 1 J^tcT H \sX<r>mT KUXCfflitS 
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? mocks u mr h Aggttgtc ± s ra. ? f*i 

T K 1" Xf&4L#&fi . Si&cOjfiMT 7 -fe ^.ffli&T H 
art m-t 5 * t'JTH U^IB«#Sfc . JH 1 «7 H 

«HM>jfise*K t , is 2 cor h v xm^comm^m t . 

[Hi:U iligr^-t^^lHlS*S:^'>>-h-ri.^lco^^ 

yt^at. liftar^-fexsiiiifcLs-aettT^-b^ 

* V h 1 * > F jgj«tf)i&5£#K fc . ± 

IBS 2 <o# *? v v ^w<nw, 2v#v>h mmcoi^^s. 
fc. mrrf-tz.mkkTvi'Atmjij.b lt. jImt? 

L. 1 UltfMIRr^-feXrkfc:. gSl<0TKU-*ti?)-£ 
Jo*., ^lo^^yhfflJBkoitSIT^^xrfcfc:. SS2 

tB£fx. MiiT^rfe^Sr^V-KcO^yTFl^ 
C0035] 

imiommcmmi Jar, z^m^icommmm 

[00 3 6] f^i>*>. .I^Mnt;-. 7r?yS 

zmmtz-o^xsmrz. 

[0037101 liZ0tt<nmiBM!i&gm.0>--Mk. L 
[ 0 0 3 8 ] IS 1 tSR-f J; 5 fc: . t-' /l4k?flH££iE 

*#i 1 osr«i, i«»»4cf#ci 1 of*jte«\ mm-. 
&m&m t )^&t Lxmm-t ***-y>-m 3, asiuw 

IWfgt LT «lfii-S-T U X^ l 5 #§£ft ^ilT V* 

[0039] nB*flsi 1 o<o±sifctt. wmma. 

2#iSH-&;h.TV^. ^S*{fcl 1 0oy 

mmmm^mm.i 07 <jjit. ADFfc«cr.g,) ^ieis 

£*IT^S. ic?)ADF10 7li. JUfSlcB^l 1 2fc: 

ttLxmmm&iztmzii. mmmmni 1 2ic»a§ 



[0 04 0] AD F 1 0 7il v >3tl£JK 

-»M0 9, JSlfBhW 1 OS^^ilfB^-tfco'olRDaj 
tt^T77D-7i 14. ]ROaj$<lfeffi»iSr«Bai 
ti»tto-5 1 1 5. ]BK(7)51c4ffi&fifiW-4r!?-f- 

y^u-^*n i6. jgcffiet£& 1 1 inmmfczm 

0 ct.d £!!iS$:flfcj)8S£'v/P MIS ^liTt >l> . * 
LT . JHfil hW 1 0 S lZ±_ft § fct-t y h § iUfcUfiBtft 

£fc£*V 77^^d-7*}1 1 6fc:«fc l 3SEffi3ift.fc 
f^s JSiK^h 1 1 St:<toTMlSl l 20^ 

[0041] ADF7 fcfcWC . 1 1 S^SU 

U'77-f-y/n-7^1 1 6 tmtm^^ui. 

12 0. ^SK-fe^-tM 2 1 . 77>/^n°1 2 
2. #Mfto-^ 1 2 3*«ffiSS<lTV^. ma-ri.Xdf 

1 8iz£*)mmmmi3i i2±frt>m*)&z 

tl. 12 0. 77'//< 121. jsi^fitto 

-5 1 2 2«r^LTADP7±iS«01Sf)WW6«l 2 4± 

1 2 2&«|«i4Ci:tJ:0, ■BS^I'M 18tCcfc-> 
TMM$ilT#^^D{±. Ein-7l 2 0tJ:-7T 
KKSn^fl. SflaKM^H^ 1 1 8{:i *)WMMW£ 

1 1 2±.<7>mmmizmt>tL&. 

[0042] mm*fo no rtti!Rs#ut^+'f i 

3ti. JM^tKS^l 1 2£tt3*tfMtDHR9ft-* 
3lci!si: <7>ft3l£5 2 5. fe<t?/il^Dj!)^(7)R 

m^fm^irmzm^i-^ico^y-i 2 6*^ 

L. ^n^^S^^n 2 5fcj;0'lll«'S7-l 2 
6«..JB^tlB#l 1 2tf5T*t=ffil6Siijtg5imV 

[0043] MW**}) yv-'l 27J4. ^ffiicB^ 1 
1 2i:W^^K^^KB$ix. H*L^^tfi##^ 
)V VmZft LXWM^—SHzX 0 . Mm«4B^J 112® 

[0044] ttc. iiii^ l i 2<7)T^'(;«i. mm 

mWtZ 1 1 2 > WrtcfWT*g&f&2 O^r-r 'J -y ^ 1 2 
S#U!£§ixTV">.S,. S^2c7)^^ «J>y^'l 2Stcii. 3fS 
1^55-1 2 6JCJ; »)«|6lS*tfefiffllD*»i5i<^RW3K 
Sriilt:(il*l-ri.^2t3j;^3<7)5 5-l 3 0. 13 1 

1 2 Sti. H 1 cr>^^ y 7 yl2 7 ^lBt!rr-?.1t##< 
^ hmz X *). Ml ffik-T V v V 1 2 7 (C*t LT«!»S 
*l*tfct>t, IgiO^-r'Jy^t^LT. 1/2.^31 
Itlflil^ 1 1 2 C»-5tm8tSii6 . 
[0 04.5] iJt."S«HKB£l 1 20T*Wi. ^2 
<Wf+'J y a^l 2 8±«om3<^$5-l 3 \frt><?>WM 
ftZmmt SSiUVXl 3 2t. *g«UVXl 32£. 
<± 0«BKSiifcRjW3K*S3eb-C3eteaiW-'«CCD-fe 
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>+ri 3 4bifiWM^ixXVxh. m&\/>Xl 32(4, 

S3ws7-i3itj; ^m^tttz^mm^tsm 
m-th z t xmmz?m<7>mmxi&i&-f& . -e lt . 

[0046] rU 1 5(4, L 

.83KSSS1 4 0(4. «f 1 4 1 

t . ^mfois— ¥ 141 frt> mmztiti u—ryezmgi 
nmm-r&j&et—ft lx t^y 137 

J&ftfls H5A14 4 1 4 2 t £{f IT ^ 

*. :itf)J:33r*ffi!tW~ (f^H§14 0(4. 

#1 1 O^05SL#V^d#7l'-Al3EI5g^$ftT^ 

[0047] ¥*#cl/— f 141 (4. X*vi- 1 3 tz 4 

UjS«ft^*ffifS^(c{EtT^> • ^7f£iJ*Jii$ix, 
U-lF3fcl4*y =*> S7-13 6i$4tf3fc^ 14 2$: 
^•LT®5t*K7A14 4^rSl(t^.iX, i»K7Al 
4 4jafl5«rjEfc*-*£i:fc:«fc OJSofcttF^A 1 44 

[0048] ifc, ry >^ 1 5(4, JIB** 1 1 0<7) 

fth'7Al 4.4£*U J89fcflcK9Al 4 4Jlffl(4. U 

— rmymwi 4 o*^oi^-^t4 oute^. m 

y>14 5, H*F7A 1 4 4JlcB±C^fi5S$^» 

mmmzmasib txco h -f—^mmLxmmcommm 
mx-mmtzmmss 1 4 6 . ajM-siiiwt -y h 

^A 1 4 4*^^gt^-fr-S.3tftco§iMf-v->'> 14 7 
L . K7A144 fcfl&£3*ufc h -7— 

«*J8*KPfc|^Stf fc^fHr-S'** 14 8. Sft* 
H 7 A 1 .4 4 jUB* 1 ^ t"-ffl|KP «:9IJBW &*MJUK 1 
4 9 . JfcI£*F9A 1 4 4«H(C«eUfc h-?— £«ff# 
t§I£B 15 0. &4t>\ JB3K«f H 7> A 1 4 4 JiH 

[0049] ^g** 110 ftOTg&Kte. Zti*tiM 
W*m*tt\ltiLm&&±M#*v M 52, 
«y M 5 3 . TS^-fe b 1 5 4 #S v>tcaMJ#JBfc:iI. 

issft. #*-fe »/ hmzn-rj xcnwzh^ v-mwfi 
mmztix^z. z\ixt?<7)#*v hnmmzittmm? 

(4. «fflJg£<*>*^-9MX<03tr-fflttP % #R(4\ A 
4 1M X«3 k-JB«PjWB 3 0 0 0 ftWtiZtlX ^ 



*SJt7-f-*'l 5 5<0±?7fcl4. ^HLh 
M156 ^iaafc»»**: -y b 1 5 7 

[0050] £§B*tt: 1 1 0rtt(±, «ofr-fe y htoJ:X/ 

*mm? 4—ri55 frt?m$m f^a i 4 4 tig^f- 

7^71 6 0 aSrWr?>S*^Sl 6 O^'fStt^ixT^ 
6. ^*^«1 6 0(£*fiaiL-fc£»*:flsl 1 OCDIIJMC 

t4^ajp i6i *^M$^L, stajp 1 6 1 (c(4^y^p 

hU-fcr>y j~-yzs*Y 1 8 07^#£ixT^!». 
[005 1 ] JiS^-fe -y M 5 2 , (fM^-fe y M 5 
3, TS**-;M 5 4. «*W-t7M 5 7«fe 
4t/AW*7 ^-fl5 5COjfi^t(4, y ^^)^V^ 
(4^*7 ^ JHKP tk-^oKO m-Tf >y ^ 

777P-7 1 6 3^'-eiX^ixlS(t4»ixTU?.« 
MpIS^I 58(c(4, t7?7»/7o-7l6 3(c4 OK 
0ajSii/i3b:-fflittPSJIBIU»l 5.8^il.LTliBi-r 

[0052] 1 5 8fc*5VkTJ»5e*H 5A144 

(KlfiLW.zteWxVu—Jttl 6 5^|g(t^nr^ 
■4. U^ha-9»1 6 5(4, BX 1 9tb$il^3t°-ffl 
S6POM#^«iE^ti:^t, JS3^*K7A144± 
co hi— i&e&v&k n U-fflffiP comsb . 

14 4 OT<7)5|£iJM.g fc IS] tiS.ST3 1- 
m&Pt:W&WS&&rr&. l/yXND-7«16 5(7) 
#tu, 0. 1 6 4f.||(C(4. 3b-MIP 

^i'Jit^^ai-r?.r^^-y^'BU-feV-^l 6 6^|gft4> 

[00 5 3] K7?777n-7l 6 3l:i^*-fe7 
h & 4 v ^(47C^*7 ^-ri5 5K l fto'oIR 0 tii 
tL^nf-ffl^P(4. tt«o-7*tl 6 4(c4 
bn-7^16 5M.^il5 e LT. 3h'-HP 
(4, l/y'XbD-7» 1 6 5C4 05fe^^{2$^3t 

[0054] IS^(C*JV^T. ®7t*K5A 1 4 4±(C 

^Sixfca t-ffl«EPtis t9Btf-ir-v f + 1 4 7fc4?/ 
Mgtm 1 4 9c?)#ffl(cJ; OiSTt* K9A 1 4'4JWB**fe 
M^t^n. MjMi«5 2<7)-^|5$r1i)S-r§JjgiM^h 1 6 
7Sr^LT^*^Sl 6 0(c^3M$ixl». -eLT, 5g« 
1 6 0 Cio-CWW^ t-fflttP fcjgite* 
§/cfS. 3h*-ffl^P(4, M0-7MI 6 8Jp4lXSf 
«6a-^*f 1 6 9 £4 D^ajP 1 6 1 ZMLX7 4 - v 

[00 5 5] tm$& 1 5 8C7)T73(:(4, tf^Il 6 0 

Ml 6 5^iM^eijMHilMl 7 0**R(t4>iftv^*". 

siSMM^a 1 7 0 (4 , 3 tf-ffl«p z-mmzmm- 
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mS. 1 6 0 Lfc =J tf-fflttP *R(E LT— ufc*S 
HP 7 1 fc»<RK» 1 7 2 k , -B#mfflgC<cmffi$iX^ 
n tf — ffllR P tSco'oJR 0 ttH^t" -y 7 T y 7*o-51 
7 3 k . JDt 0 tb $ ttTtffl^Sr Jg&ft 17 4 &MLXV:/ 

* I- 5MMW-4««D-5 1 7 5 k £fig 
i.TV>4. «BI!»i 5 8kEUK»l 7 2fc«0#« 
S£ttL 3t-fflaEP£#asP 1 6 l 

7 2Ca««e«D#f*4S94Hty- f 1 7 6#ifctt 

[00 5 6.]Sl3t'-Jff^. ^116 05: 

i iz—mwizmm $ ix^f*. e»?7 y 70-51 73 

fccfct^Mo-^ttl 7 5£«fcD. fflSMSSl 74£SiL 
Tl/i/'Xbn-7^16 5^^. -fLT. 3t- 
ffl«PI±U^hn-5it 1 6 5t«t 0SEtaS*ut». 

n^sax*. -e<oa, ae-iapii, m&mi 5 8, 

1 6 0*5 «fct/SBSa-7 16 9^LT7.^- 
>yS^18 0£S&ffi3*l.4. 

[0057] 7^-7^18 0*4iBtiS*Ufe— tflffifSt 

&*. x^r^f*3tr-fflKPj&«-tia»ffiPi 6 1 

*»^>»HiS*L4JK(C^ 1 8 1 CtXf-T-^? 

i7-i 1 5 2#3fm$itfc-«*ffl<a3tf-fflttP£ 
»^Xf-77a-7> 1 8 3i { Af- T7VPjfc#>£fr 

3. ^<0f£, #4 8 Xt— 7Vkih 
i6^^o7tzJtf-fflSftP(i^-iO— 
^#Effin-^18 5{CT^:7^--yi' J rJ#aihW 1 
84K8ttii3il&. 7 -f--y is^ffl&bU-J 18 4iOT 

#4 mmta ziz&u tr-js« p co^t j: o * 4 

4. £^mj£ft4 3h°-ffliftP£S-£--r4#--f h'A- 
181li7^-7 v-^^tU h H 1 8 4±tttostBlfci 

* T ;kihtf> $ ft*: 3 b°- fflftfi P S 4> =5r.V * <fc 5 3: 
©$<7){iH(c&4<, 

[00 58] 7 4 — ffiitihl-"i 1 84(i. 

«3ftT^4.- 

[0059] H2liH&^fi£^S<0£fls*§j££^-r^n 

*^.y h i , *gmzmco~>XT&tmMi-&mzm 
x lt iw- it* izm&T- 9 £ f eurr 4 ^- ^ 

'J^arWr4^XT-Aa*i^ y h2. H«ie**J-- y 



A k ^IH-ca fir- 9 h 4 v >{i§i| ffll-f- * * ^ 0 k 0 "T 

[0060] lulaffi* "L^ y bib >7>fiS*i-7 
h 2 iimWT 1 - ^ar^OkO^-4 -f"A >f > ^ 

7 x 4 k Bflif - ^ o k o -r &m*®nm'( > 

[006 1] BUlE^^r i<i3|CL- y b 2 k y^f AJ(£ 
3ii- v h SJilllf-^^ 1 ) k D-t4fi£3M^5^f- 
A-^ y?7i-7v6 tltf-^a:^^ k 0"^4i£5Sni5 
M«^f > 97^-^.1 bizj: 0^$iiTV~>4o 

[0062] ^^^mflB^3ts:^--'y M k S^-rASS 
5Ijl=. >y h 3 k(il:«f#in$ixT^^-r. MfPr-^S. 
«f-^W0 k l )MfyXfAl2|s:a-.y h 2 
ar^- LX^rhtth <£ d fc4 o T V* 4 . 

[0 06 3] i^BflUJBjfiieBtt. yXfil*a-7 
h 22stt^x^-rAfi£5S^ y h 3cO^^**|tc«J: 0 3 

[0064] -t^r^-^SS 1 O^Jia*^-- -y h 1 ct)^ 
[0065] SI2^)JBJBtia*j.-'y h 1 lZi/X7~J±& 

•y h i T'vimm&comHz. wmr-fz—mmzm 
BM^fiBaa^<on^»&^ragk 64 . . c:o 

i/XfAl*i-7 h 2tdti, v-XxA^SIj-- ./ h 3 

ofoitc^ r ^ y ^coafi0MSij}jp#^*ii^4 f 

AX (7r^y5'J) y h 8St>"l*i-7 M «0 

k LT iSffl-f 4 tztbWT'V y? a y h 0—5 9 £fg 
iE-r4«lk*^figk^-?TfcO, ;«FAXa- y h8 

B«-r - * SrSfi-T 4 >! k tf*m?t> 0 , Sfl L^ii 
■f-^{i**i--y h 1 tiM4»nf^r4r y > -^tci: 
9EimtJ7J£:ft.4. 

[0066] ^3^.®ia*J-->y h 1 % ^X^M 
*J---y h 2S.^^^-7 i ^K5*J.- y b 3%&mLtz& 
mx-m 2 t^-Tff^k &4 . 

[0067] i WJBJBKfiV^TiiSB 1 2 WJBJR-C 

^weottfcwix- ^ zm^fr-o^&mzvm 

fg, «iW5n-*^xiJ7*y (LAN) HI 

«W#P¥BW» <c. L A N @irc^^ LTfBlCD^X 

(ca«taimLfco. ^LANig^^trfao^ 

X A-^fiiSA^Bffix-^ *5S<rr* LAN izX 4®« 
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?-?cr>m%mmm. mm^ y?7*-x*-ftLx^- 

-v^ * U &^Ltl*a- y h 1 W 'J y>*»6 JJE 

[0068] Htiia**^-— -v M J4, H3^-rj; 3 

$tjm*f*€r^-r^v-^xACPU 1 1 . M^gl5 
&tffS5S«£«;tJfc3:'hn->W<*^l 2. JS»*»4> 
B«£S&WR47Jj^ai: LT^^-^+t 1 
3 , HfWIHISS 1 4Xt*HtfJ#gkfc U«T>J 1 
5-Cfi§j£$*iT^ I.. KrlEv-^f-ACPU 1 1(4**315 
Ay\'x 1 6 Sr^Y- Ltnyf n— ;Ws°*/U 12, ^ 

[0069] Buiexdf + + 1 3l45!l«fc:SBS*Ut«8a 
m&cr>mi&&i'^r--UC P U 1 1 *^<7)J^^^ 1 y 

a ymzmx-t o . wm&mwkz s tr-y h«f^^ • 
MaiHig&i4^ai^-r-s„ 

[0070] lifiET* U 1 5(4, U— f ( 
ACPU11K c^fg^CCfiat ^BttffiaillK 14^4 
# $ (CJE tfe't/^B^l'— FRIZ 4 9 flBbfcflc K7A 

( ia^-frr ) t 4 o ±K«f "Hftfl: l , 

u (lasw) tzx *)mim±<7)mmzmm 

[007 1] Mien y h o— l 2 1±„ #^Hc9 
&fzl,£i'*7-M>m*3-~>yh2cn'<— i J**: ) JI,Z 

[0072] Btiia^Xf-AC P U 1 1 {4, &B£t& is* 
«. . 

[0073] Buiea^saaos^ 1 4(4, H4 ^-r4 d 
b . sfcfc/si/MgK i4c Kt^imaeiAiBiK u<ik 



[0074] mie^it-ftx -y i^nmBi uaii mm 

Ls Trf-mt4-5T#^ i '±t^x. : /^x y^HlHl 

[0075] firie^/^ifiniis i4b«, > m& 
oSa^^iftM^ff ^o 7 ? "C, Mi. (4^ 

[0076] m?&zk/m>h®n i4cti,. mMLtz^. 
mmzm t timmnm o as tmrnfo h \ § sash 

[0077] mmm$m®& 1 4 a (4,. Hai®ira#& 
^ffl^Titfte;^^ i 3-csfcwR->fc i mms b 1 1 

F* a t P^mL^®#7 : -^(4r';>'^«ob'>y bjarc** l 

ffl*4 b i t<7)ffi&T i —?X'7°V. y?15. 

ttf-^^'^ l 7fe4t/Mlsa*gBliim^ >-^7x 
-X 5 Sr^- LT lylB^^Aa^ir: -y h 2 ^il^fL 

[0078] Mter !) y? i soAtti^^^^^tt 

cDWjEtiiifatlSH^ffiSrfflV^TPSIWPISIf o #tc[a] 
mz'fijoixh* 
[0079] mfia>-X7 i A^*aL.-«y >2{4, 14^ 
-T4 3fc. Bft7 : '-^tLTX^-r^l3fc4 0^]R 

Lfcfir^fc-f-^V^eiW-i^-^tU 28, 
JL— -y h l F*|iO^^ACPU 1 1 £ ^XT-^tSSI^ 
•y h 3 (*jcr> C P U i: OSWffilH^iifi^JfP L^c >9 . * 
^jl- v |- l^t^XxA&SSJ-^-y h3*^<50^- 
v^^U 2 8^T^-feX*IW«t-4^XT'A*J»|g» 
2 1 , ^-y^t'J 2 SWTHl/X^fS^-^ 
^E'JTH^XSM|n]SS2 6, •/^fAi*a- 7 h2p 1 5 
<50#x^^'-< X^c7)-r- ^^jMSrff 3 2 9 . C <r> 

IIa'x 2 9 5:^ LX^.- yXfJ2Sk fl!lO-fV\'>f ^. 

[0 08 0] ^.-y^^'J 2Si4, i^-i/^-COW^- 

U) 28at, flBR^-i/*»<0JBE»S*UtflF^fl:-r^^ 

JSSixT . ±iaBtR<S«2 8-a-#fteW-ft DRAM 

[0081] 4^. S^gPBfi-f ^7i-X5HL 
T**^-X y h 1 1 B«r-^ *K3Sf 4 k # t=B«7* 
-^Sr-f >'^7i-X-r^BffcT'-^ I/F 2 1 0, SI 
«ft<0H4r I ISKlttf- ^ Sr iMfTT S fc ^ tBftx 

^15 <^B«Kt3a» L/iD. 2 mmmy-'-?cr>9 o ft 
.®K^H^^T-r-i>8I^S^m2ffi[IHg0|?§2 1 2, 7 
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A7J LfzWimT- 9 Z&MLtc 0 . EMZixtzBm^W 

■f &JE«l/fl»£EI»2 1 1 £l£t7T^&« 
[0082] 3£^7*yN#lE^£ixT^&FO 
NTXt U . .yXfACP U 1 1 #ttffl^£ 

— imiceit^i v-^^^e y . ^x-f a^m.- y f 

2 £f£ffl L-T^HStW 3 ^HITp ^ A#fB1i|$ix 
TV^7D/5A^t ySST»j£$*l£ yXfA^f^'J 

(ROM/RAM) 24, S#^:yXf-Ay\'X 1 6 CDr 
A'-i XfflWf - ^tiia: ftSt'ft ^ /tft^y^f AD 
MA3yho-7 2 3, 7'jy^3yho-79ty^ 

fACPUlli: <ofsrc9mmx^ o jr o * ut y . 

7'jy^ayho-79i: Wf&.' *x 29 t nfflTMM r 
X2 1 3Sr^ttTV^. 

[oos3] § & v-x^AMPnifis 2 1 izm 

*U yXfACPU 1 LfcS'A-fAaS&X— -y h3<?)C 
«***fc»«3ifi>^U 2 5. Ilf-^I/F2 1 
t § (C Wi&r - * 2: 9 0 JK£> & V m 1 8 0 JKIsng L- T fcti 

[0084] Jfirfe, HUlB F A Xaz y F 8 J&XfTV V9 

[0085] BfflB^XxAfi£5SJL- -y F 3t±. .135 fc^ 

•t i 5 xSrfcSSgES/XxAys^ 3 

^LT©]fflI^fi£3gCPU3 1 . iSSfia^X-rAAx 
4 3±^-r-^IS5**i6iJ»-rSt!6SBDMA3>'hn- 
7 3 2. idfflW^ I S A/^X 4 4 , t£3ggP ^X^A AX 
4 3b I y?7i-Xfl, I SAys'X 

3 y F o-5 3 3 . MSJBffS'.X-rA/- U4 3 .(c« Sg£it 

9 zm=f-mzmFt & i&xom&fa.* mm 

-FflX^'f y^-71-^34, Mlfil SAAX4 
t^ffU^^y?7i-X3 7 > LAN«I6£3I 

( lan > 4 1 . tv yfmmzmm-t&tzibcvTv y 
??vvu~vmmmm.4Q . G4 • FAXM»»ffi* 

*Tf S G 4 • F A X$raiUS& 3 9. SCSI ft^x^' 

-(xlsmtltpni!!;3iscsHy^7x 
-x 4 2 . may y^ayn n-7$iJtiP^B4 o 

<M ^ -y-r-^ & iwfBt£3R®l$H y;?7x-X7^ 

Lty^fAi*az 7 i- 2^m*-r^^i6<os£5SsiiH 
my^4 5. m§iimm^^^x4 s tmmmm 



r\X4 5 bcofflX'?- 9 b *)-?&k%<7)4 >9y 
x-x2rfi=3yN* y7T^^U 3 6T«l£$iift. 
[0 086] MIB3fc-f -fX rM y?-7x-X3 
7. *f^/*iI3 8, G4.-'FAXHilJfPia»3 9. 
7"'J y^3yh 0-5i|IJ«SSH4 0 . D-^/l-X 'J T* 

•y h -7-^ mtft$!l$R£g£4 LMSCSHy^-7 
X.-X4 2i±*7°i/ 3 >TfoK) isx^2±mk3---v h3 

[0087] m&£T4X7mS38l3., -i V9~7 z.— 
X3 7*^LT I SA^44tSiRSil, 1?l£l£5gC 
PU31tt, SCS I 3^yF £ffl^Tfi£3gg|5v-XT-A 
AX4 3, ISA'Uay|-D-73 3. I SAAX4 

4^L-cmie3t7-v.x^H3 8*«nrr*. 

[00883 MIBa-^/UX 'J T* -y F V- ? [Bttgfflfll 
£■4.1(4. S§tt$ft5*>y N7-^yXfAWoh 
3/Uc*o'Vvt**y F *7-9 ±.cr>Mcr>m$stMWT-? 

x-iST-fwmm&MW-r&m&ftiffl^ lan 

j&^^afaMWT- ?^^-yf-^. £> § ^(i >-x 
wtts«iLT*5<^r^ti;. 5^x^Afi£3i^'x-f > 9 

[0089] fflBT 'J y? 3 y h D-7»Mil4 0 . 
{4 , A--yt;^ytWt co^T^iJffll a - F ^4" ^ 

ViV-i >9~7 x-X. b'vN-f^-y'f-^^yXfA 

f-AM;5iSl5aff t yN*x4 5t^y?7x-Xjt|,yX 
T-Aj£3I®my^x-f y * ^ x— x ; ^Srt<^-f ^-^"x 
-^Ote3* * MflM-S >f * -yf-^WI», yN- 
yt^yta-^^A, C7)$IJ{W 3 - H Sr JWR L . 
j/AfA/U4 3ST/I SAys,X4 4^^-LTfi£3ICP 
u 3 1 (cfiJffllfflfS&jn^-tir^ 0 , /t-ytA-aytA- 
^*^^En«ffl)3- F ^fl?|Pv L . t" -y Ffliatc^ft L 
fctt. t* y lifc:E1W-*WfP# 

F5, I SAy\'X44i:0^ y^7x- Xarh Sv-X-fA 

[0090] ^^lulBvXf-A^^ZL^ >y h 2 I*ic7)ggp 

[009 1 ] MIB^X7 i A$i|ffllElJ?^2 1 ti. 07 t^-T 
idfc, huIB^-xt-acpu l l tt£?!CPU3 l b<n 

4 0 1, mflBjIfi^^ U2 5>^ y^Xx-XSri: & 
3ift^ : EyH'y^-Xx-X4 0 2, i*a-yHfc 
i^yXfAIBia- y h 3frt><?y<— : JX t0 2 8^ 
COT ? -b X $■ fljtfp-f ^- is* V T 9 Hr X «Jfl|El» 4 
0 3 . l*g{yXfA^U 1 6 Sr^LTa*x--y h 1 
COS/XxA C P U 1 1 *>4,^4>nT < ^©JWffilS^-f ^ 
-vfflfgar fflmizmCytlT < h T F W^f3- F LT 
ll^-r^ yXfAl*a^ y b 2 rtiO^'n y 9 tC±IB$'I 
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H UXSr-fa- K LTHllf&^cOlltS-r-S 7'n >y ^icHD 

i/Xf AJ£3I; *X-f y^7x-X406, 
yXfAA'X 1 6 _tO^-V** * f *****]■&*# 
g (»*jL^-y h|*|OCPU 1 l&it/DMArJ^hn 
-522) ^yXfAK5lA'X4 Bif^^-^^ 'J T 
? -feX^Tjf ( yXf 7b3<7)CPU 
3 1 tSit/DMAuy ho— 7 3 2 ) A«#«(7)yXfA 
^x^LT^-v^^y 2 8rt<0li«-r-*£:T?-fe 
x-fh k huIE^-^V^ y T^-fexfWlaIES4 0 
3 k ^— i^V * U 2 8 cO^IT'M^f-*— * ^ 0 k 9 £ W 

[0092] HuiEjifi-x^ y r^-fex$ijffli[iisg4 o 1 (4 

S^JL ~ y h 1 <7)C PUllt yXfAfla- >y h 3 
tOC P U 3 1 rfz/XrJ±®m\2\ffi2 1 ftOilfl.**: y -i 
^7i-A40 2£tf-LT3Hi^y 2 5i:»ffl3- 
KOgWKLfcfirdkS. -ecpilfs^^y 2 5C0T^-fe 

[00933 BfjIEiiM^ ^ >J :. ■"■ tt££jLr:? M OC 
P U 1 1 S.V>X^fi£3I^-- -y hOC P U 3 1 COX^: 

y ggafcv -y ev^sfucts o , *h/ma»&fcmje<o 

««£T? kfci 0 iftfEjlfl^y 2 5 k<0 

[0094] Buie?ifi^< * y r?-fc*iw«HHitt4 o 1 
(4, HstcTn-riptc. tisn?iii884 io, afi^yr 

9^X^-^y^r4 12. 3K3ritH:]^*4 1 3ftWW 
32JHffiHHK4 1 4 lei 9«E5c$ix-2>. 
[0095] mmW\S\$t,4 1 0(4«*^-->y h 1 OC 
PU1 It ^Xt-A^SIji-^ >y h 3<7>C P U 3 1 <7)»ff 
y T^-feXO^feKiiJPar^fd . MIBS*^-- y t- 
lOCPUl 1 t yXf 7 h 3 «C P U 3 1 

aWifi^t U 2 5 Sr[H]B#(CT^-feX L^B#K(4, 

[0096] Htfl25ifi^^ y T?-fe*v— ^^4 1 2 

«, fwsfufcc pucv^mzm^zmmx^o 2 5t 
[00 97] miiWim-tis7?4 1 3«..s)iffia»4 
^jwi-x^y 2 5fc#t-r§Th'ux£®nx*yT?-te 

^^-9-4 1 2jWB*-r**4 S^flMteHJBIL 

Tiift^^ y 2 s^ttt^* -et-c^-f mh^**^ 
Ttiff Tsrsiutc p u#t h vx b-mizta^-r&mm 
mm ZTF^xmrntrnzmm^^v 2 5^ 
as*-*-*, v-mmzts^xim^iztitzcp 
ufrtzemmx^v 2 skzn^hTYvxtmm.^^) 



[0098] HufE^-^^y T7*Xfflfflm%4 0 3 
(4, 09 tzffrt J; 3 fc. HffHlK4 3 0 , 1^>'X 
^4 31. 43 2, 436, 43 7, 7Kl/Xl/y'X^ 

4 3 3. I*(^]-fc 1/7434 SVX- t 'J 7 7 1 X 
y-y-yt4 3 5t:i OflWUfO**.' 

[0099] HiifEPff ®K4 3 0 (4, g^^-y MO 
CPU1 1 bisX7-J*®MJ-— -y h30CPU3 l?y< 
-i/*^)T9 *X WflBfeSMW 3 . CPU1U 
cpu3i a^— s<*x * y 2 8 s- m&flzT? *lX Itz&f 
d(4, K£$*ufc«$fcJ&ca£-?£ k"*>£>a>-;frOC PU 
cor^-b^Sr^L. ffcfrOCPUOT^-fe 

[0 10 0] MfE^— y/t'JT^-bXy- v">"*f4 3 

5(4, i^nrs^cpuo^^a^^^-^^y 2 

8(C&fLT y — K#>!> WiiM h OftJMt-f- Sr T K 
*J»HI»2 6fc:'aj^'r4. 

[0101] m3SM%fa±l'7?434l&. 9flfNaIK4 

3 0 «^Hff tt*t*^* . ft"5T$ ix^rC P U *«aj* Lfc 
^— ^£ 'J 2 8 t^-f h 2:^.— t'J7? 

v-y-9-4 3 3wi&h-rh94 s.y^mmzmm 

mz&^T i$m*SZtltz C P U#T H l/X t — ^ttiJ73 
•t««fB (x-7). ^Tl«i>xflf*k*fc:-r-^»I«llI 

ss2 7^m7i-ri». £fc. v-\*§mi,z&^xiim*iz 

tltzCP.Ufrt, O^- ^ ^ y 2 8 IzM^t &TYUXt 
^-^^^^T^^X^-yy^A 3 5^'{±57]-r-S.7-f 

5 y?m^lz£ *)^-i?^^V 2 8^S?^tfc}§*T.fv:H 
«x-^^7 J -^JePHIE&2 7^^LTA*L, ±!EfF 

[0102] mrlEx-^t-^X^4 3 liSttXf— 
X7432 {4, a&tuL - ^ h 1 y 2 82: T 

7 -fcx-r* k # fcx- ^ &-ri*Wt:*i * 1/ i'X-PX'fo 
*) , MET FuXl/yX74 3 3 143S#jl=. y h 1 ^"£B 
73 -Tl. ^- ^ t y 2 8 OT K X 2r— B#a^(C|E1t LT 
fc<yyX7"Ci5l>. 

[0103] r^T. **i^-y bltff-fUiSX? 

4 3 1 SrttfflLT^— ^t.U 2 8*7^-fe^t4*& 
{4, h lifitittLtzTVi'XtfTYVXl'i; 
X? 4 3 3 JC-B#W^#^^ii; T h* L-XSlJfflHUSS 2 6 
^^LT^-^^y 2 8^tB73Siil», itUcfcfL-T 

-y h 1 tF?—9V&*9 4 3 2 £te£JLT^- 
y^t'J 2 8SrT7-feX-r§Ji-^, S^jl- y h 1 

tth r h i/x«m $ r h v xfammvk 2 6 or 

^ 'J 2 8CJU73-r-5». 
[0104] i^HUlE^-^i-yx74 3 
V S JX5> 4 3 7(4, XT"Afi£5SJL ~ y h 3 ^'^ 
^& 'J 2 8 ?r T7 -feX^I, k * t-r— ^ ^(^i. h 
WX^X'fo*). zsX ^Ji&S&z.— >y h 3 t 
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V 2 8 ZT7*:X-f&i§r£l± 20« i».^±tr F V X 
$iJW0i¥S 2 6 OT P UX^g|J*>'|$5Effi?gtS^^TT 
H ar^— v> * 'J 2 8 (Cffi^-f h . 
[0 10 5] S*^-— -y h l(7)ylfADMA3>^n 
—7 2 3<iS*S15v-XrAyNX 2 2_k<7)T><-f X|§I<0t 
-?$EiH£»2M-- -y MWCPU11 ^MtfC^ 

[0 10 6] HulB^Xx^DMAri^bn— 5 2 3 Srfi£ 
ffltTr^K^tf LTJ±. FAXiM^ffM 

SfctJJt*^— * 'J 2 8 fc F A Xa~ -y h 8IU<?}E 
M7-9 O-Kf-^) OS£iM. ^-^t'J 2 S± 
<7M ^— 3 y h a— /W^/P 1 2 izm^rthtzabco 
^ t^S^yh o— l 2 IS<?M ;>< — 

^x-^OfcM. *#f^®ffiSr3>Na-;py^7H 24c 

[0107] buIB^-^^: V 2 SCOT H l-.X££ijJt-f 
|)THl/X$iJtiPlH]SS2 6(S. Hi OKSrTidK:. MS 
a'X2 97&»£>£)D ^xxMcioT >—>■> 
*Zmft-f&mmfflffli'~ 6 10. I{|;U2 9 

ff 3Pf?SB6 1 1 . »U2 9^^tej*fcfc^Tt! 

fS£S56 12. ^c7)Th"l^X^tgI56 1 2*^tU*$ix 

6 13. DRAM (V&fBJK28a) OTKUXfiX^flJ 
Wi^£fS£^*DRAM«MI«|56 1 4^f»j£$flT 

[0 108] iwfeTKW^Jf«&2 6.{J:. I«a'^2 
9Sy f yXf^U2 2«2^^ ; &y • 7?tX 

• 'j;xxhjfiw(«. ^o'j^x^h(ipffgB6 

[0109] ^Xf-An'xMcoU h^DSfftcBio 
-feU- ^^6 l 3fcJ;oTg!iR$ixJt^x-rAT 

h'l^X(±DRAM$IJfflg|56 1 4^A.tj$ixSo DRAM 
mm&6 14(U*§W;TF^^DRAM (®{felB 
$28 a) <7)TVUX\<Z$m-?Z>b2Hz^ 'J-F. 

[0 1 10] ifc. Ki2SH»y-^>"9-6 l OhmW. 
vn'x 2 9 A>£> U ? xix F bMzT F U-X^-a- ^*/WS# 
#A7}£ix. TFU-XfBfc3|56 1 2p ! q<^ffiifcc7)TH^X 

f^»3&»4>io&ai#?^ft. am^x2 9{i£7)u^xx 

F#Pfftfc#oi: . »R§fufcf-* V*iV<r>* t'J7 F 
Wi»7h'W«4»6 1 2*»feaMJ$*l. DRAMflJ 
SP&56 1 4lZXj]Ztl&. 

[0111] lulSr FU .X^gf56 1 2J3. IllK^ 
■T J: 3 lz\ 4 f-v > *;UD 2 <%jtT F U-x^ifi 6 3 
1. 632. 633. 634. 2^-v>-*yWc7)F I FO 

r Ku*n£»6 35.63 emtMrnis-iry+rfrh 



of - -v > -^>i-e ? h ft^ti oT. -eft t> com&.-f h 
* ^ \i r f bx^i*io i o satR-r* -fe b 9 6 3 7 tc 

[0112] Z<?)£. 'j 3r#HcDT F \sX<7m&«iffi% 2 

-t 'J 2 80ffiSO^«J£fc*«-&iEiS. EMEBK^aj L 
^OiSLSg^ttiL. tfc. 2&7ETFl^?&£S§£2 
*-^r V^Htffl^-& ItCioT. t'J 2 8<7) 

[0 113] F I F07H^MiS6 3 5. 6 3 6 

tzihtoP I FOTHUX. F I F OMWfcifiJSfSr^T— 

[0 1 1 4] Xf- ^Xi; L-Cli. FIF07/KFI 
FO^^SgajLOx-^T'iW^m) .FIFO 
x>7°-r-f- (F I FOfBKt^RffJL^-r.-^^v^ 
. F I FOA-7 ( F I F O^WtC^JSUKO* 
KajLx-^^jbS^IB) yAfACP 
U 1 lA^F I FO(7)U i Jx9^m^-t^ti l zX-> 
T. F I FOtiA-^TV^^r-^JiaVS^^M^I. 

[0 115] Ztlt>C0XT--9X&m^XF I FO^JfP 
^trd^liiT-. H^^2 9<7)¥J<-< Xfrk^JW X* 
i7tJi. B^N'X.2 9i0xVNMXA^>-X7 i ^SX2 2 

^'<7)H?:F I FO^t'Jt"«t^;t^. WiS^r 

[0 1 1 6] *fc • F I.F07h'l/X^tU63 5. 6 
3 6liF I FOSIi^fT^^, 1 f-^ y*/MC:o 
§ 2^-^>-^;k^c?) 1 i^TCT Fl^X^St LT^ffl-T 

[0117] «E7*-^IIMiiE]»2 714. H 1 2 t^-T 
J; o IZ . yXfAl*x^ •/ h 2 l*|i7)B^ U2 9 ±«0 

Xt^-y'^t'J 2 8IB^>T-^KJSS:fBI«i-&iB« 
x-^feiSSi)fWg|57 0 1 . h'v h 7n -y 9ti3£BtXm« 

->'MBI3P7 02. S*xx.yM^CPUlli>l,V^l 
v-X^AS£?iJLX>y h 3CDG PU 3 1 tfmiEi/X'rJ^M 
^0SS2 1 j-fhU^-yV^'J 2 8§rTy'-feX ( U- 
H/9-( F ) b&to?- 9*4 >9? x.-x-f&i' 
XfMy;-7i-X703. ^-y^t'J 2 8^£0 

ii^aatcfi i ->r mar h i-- x$ijsii[gss 2 6 

iiSiJiiPa57 0 1 ZftLXmbtlZ < hW&s<X 2 9±.cr> 

x-X7 0 3^LT3*^.fLT< I.CPU (i*xx 7 
MOCPU1 lfeS^ti^X^^teSIx- y h3^C 
PU31) A^«f-mSjRtS-tl/?^704. 
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1st h uxmrnrnz 2 6 *.y r ? txmms 
mzm^xmMmmr-?mmiwm7 o i ^^l^ 

IHi^'X 2 9±<7)-tVnM 7Af-^ arjM&£\ foh OJ4 
yXfM>-^-7i-X7 0 3HrUcCPU Ofi:* 
i-vM^CPUll ^tev^xAJ£3J|J-- v h 
3CDCPU3 1 ) ^-?*j£&fr$:m9i-t&-tl- 7? 

7 o 5-c-mf&ztix\^&<, 

[o i is] <wc, mi 2^L£iju!emax-?teiM 

Manas 7 o i mm^hMW'r-f'cD&mBmiziz&n 
2^mmtffoh. 

[011-9] 1 0(7)illiyXfAi*a-7 h 2 c7)B 

2 9±o i /o^f)M xmco7—?mmx\ y- 

X (KjItc) /fUf^-yay (KilBfc) i: *>B 

ffU <X 2 9±t£> o . y-x^^wt^-^K^Jffli^ 

7 0 1 ftcr,"?— ?'<yyr iz £BX 0 Stf 'J - Kif 
-f v 7 r itfJx— * $"t -(Xf *— 

[ 0 1 2 0 ] h o 1 Ocriiffi(iyXfAl*aZ7 h 2 
«IfivU 2 9±^ I /OfAW Xt^-y^t'J 2 8 
^f-^tiST\ I /Of'W XkB&X-rJ'&iiiiffl 
fjpg&7 0 1 r^f-^lKlt^ 
k . f'-^^' y 7 rt^-y^t'J 2 80Of-^eii 
<0 2 o <7>+M ? JUXffif&Z ti h . 

[0121] ^-S/^U 2 8i:f-^^'y7?ll4B 
{£Ax 2 9 i:3fci&*:a6. 2-pcotM 7M3.ti?rVXM 
tf^&Ztti^mt%:-?X^Z>„ 

[0122] £tzmigk7-?m;mmfflB7 o 1 «±ist 

b^HZX . H#fc 8 tf-v ^ */K9-r- * HB*a«re6 i: 3r 

[0123] B«leaffi7 ; '-^teiSSiJWg|57 01(1 HI 
3^f J: 5 "T — jfJ^v 7?7'40, B^N'^^t 
S^JMSP 7 4 1 , KilSWffllS— $->"*7 4 2 . ^-v^ 

t'j ftjyaowiii 7 4 3^-y^tty^s y?wm 

SP744. ^-5t;^>^74 5, ffB^JflUR 7 4 
6. mW^XA A747, vt^^-^U^' 

" X? 7 4 8W I /O A'-y 77 7 4 9 £ 4. OflURS'fLt 

[0124] fjfex'-^ W 7T-740 Uf-^ISIt 

[0125] Wi£H«/^«3feK»JfPff7 4 1 Bffi 
a'x 2 9_b7)7W Xfrt><7) J f—?1&S&\) 9^-X h ( R 
EQ) £A?7U ©r^O®5feJKMW=J:0x-^e^^ 

^igjU^M^ffl^i ( ack > 

[0126] BulBte5M$W^-^V9-7 42(1 HulEffi 



9lzftjr?&. 

[0127] tW^-y**y«**WW»7 4 314. 
^_^ys-.y 7774 0 tfiB*-*-* 'J hft-f-trA* 
U ^-y^t'J 2 8 tf-^^7 77 7 4 0 

5. 

[oi2s] ime^-v* * y * -f 5 yfumm 744 
(4. ^- ^ y ftjtsmm 743 c9&5fcs#j«&£ 

J. A 7 7 7 7 4 0 - ^ti^)^ SyfiS 

77774 o*^oigiiy^xxhfi-f-(4. ^-^t 

y 2 8^7^f hjnaitC:t3V%T{4Bft>' s ''X2 9_h<7>r'A 
Xir be)?— •/ y r 7 4 0(*Kcfg#3$fi 
TV^*aB<0fc#fc:. ^-y7t'J28K^f-^ 
•J - K$aB|fcfcV^T(47 :r -^>'^ y 7 r 7 4 0 rttf-^ 

$WgB7 4 3iZlH^fi?>. 

[0 12 9] buIB^'7^-^^> ; X^7 4 8(4. teiSf^ 

!> . mSB&f ^2 911 3 2h' 7 l £Of- ^ 1i.Sr* 
Ls lIfiOt"7 h1@tJ: ii-r?&t 3 2 t'-y hiOx-^ 
J^l*«fir3b*t*. Milf^tl3H2i (lt* 7 
h/BBSS) ^f-^^^-y'^t 'J 2 SMiatf^ 
{4. Bflf 9 ±(4 3 2l*f-^^'-g(;lif- 
?I/F21 0 *^B^x-^iKiMS'Jfflia57 0 1 ar^L 
-C^--^ t'J2 8AJRSI$it. ifc#fll (4t' 7 
Big) COT-^Sr^-^rey 2 8'\*£S ! trt^f4. 

siswf-^ AWffi^ n'x 2 9±£—&izmmzn& . 

x-^ct) 3 2t'7 h€t4B^N'X 2 9±c7)«-x AW 
1 B*co t* -y hMlzm tX*tl?mf£>tl& . 
[0130] MiaB1&AX2 9±Ox-^te3M®3fc^iJ 

•Wiry 1 5^m7j. x^-v^- 1 3*^<oa**Qi 
aco4ot. T-?mmzm*xw±LK>9 ^ &f>&t z 

*) X£%u?;U xfrbeffiM Vt^xhi mffillzff 

h X 0 lzm#> t>i\X v * h . 
[0131] kC^T. 03WyXfAy\'Xl 6l2(i^ 
•i?90 O^'tiM^il^o -7-9 0 0{4. HI 

4t=^-TJ:dC 94 -?-mW®9Q> 1. li?D7? 
fS^EIi} 9 0 2 , ? a -y> 9 0 3 s 

* *? y? 9 o 4 -emu $ tt-i> . 

[0 13 2] ?4-?-®m&9 0 llJy^fACPUl. 
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1 h yX^^X 1 6 LT , mm 9 a v 9 

8902 o-H-JUtl&E. y^-)y^904^^y 

[0 13 3] tfz, 91 v-fMW3f5 9 0 \ \&*?Vij*) 
V9 9 0 4*»^ffl*Sft.ft^f * U-r^^ff-^-lC i 0 i-" 
X^A CPU11 CM UTS'J 0 C k 

[0134] o «/ ?*£|a|B& 90 2 (i*A%«ft 

izX *) 2 5MH z ^lEttfc^-JBiftfcffci-*-* . 

[0 13 5] »?n.y?#jg|I|»9 0 3li:yXfAC . 
P U 1 1 J: *) . *3S? Oy^Jl/lH 

1/6 553 6 *-r*OffiB^fflJtCl /ntf>ffl»ftfc: 
^•^"^"•§> * 

[0 13 6] ^y^y? 9 0 4143 2 h' yhcOA^f 
yXfACPUl 1 ± Oyxf-AAxi 6£:f>LTl£5l 

[0137] ^'»>y^'>y^9 0 4tc:^-v';-^' 

*TS ( Oj&^^tftOTW ) #'±t-2>kl!y[H|yXxAC 

pun izx -yxm.g.ztifcimmw&mmzm.m.zti 

h. c^y*^y^9 0 4Ol(iyXrACPUi 
ia>£>yx-rAAxi 6&-ftLT^^'Ci>m&-£i-Zt 

[oi 38] /->y*'>y^9 0 4^')yh/ 

n** ^y h w *-:7/mb-*jc J: ~>xfflfflztiz , 

[ 0 1 3 9 ] ifcfc. HI 3VW1&'<A&ftGmvm7 4 
l<0»**«lftfcov^TSIl 5«r«HLTKWr*. B 
tR>N**«$fefiE»J»» 7 4 1 UjBfH' <Xfe3M U hSH 
fltSP. 9 10, 8^y*/Uftoy?xxh-?X?|n]i& 
9 11, &1-*>*)Vft<7) *J h?&£g&9 1 2 tcj; 
"yflffKSix-S., 

[0 14 0] U ?xxh?&£ai9 1 2{48^y*/l<7y 
KSHf - v*)VZlh tciftS: L T v . a* y *;uo 'J 
h?££3&9 l 2fcliMRKMB*y ^fl» 
k y*>w< «y 7txwx*«aA Wkvyfe 

-2 9fcSai5iufeT.'^X*«B«U^2 9T«>7*— ^« 

y»t*Lffl»f*-^y7r74 0 

T\ -e^Of-v y*/U0f-^.A'7 7rl:Wif-^ 

[0141] I§A'X2 9«fVW^f>f-^A''/7 
r74 O^tfOf-VSM x • 'J— FG&eHte. tejUL*:^ 
ft y*/KOf-^A'7 7 t«a* 7 7 rXf-^XA* 



■tz, y ?xx hm^tfTff- i r%m. y ?xx vmi 

M911X O^gP^^lgjM'.J ?xx 
ifc, -T—fJ-S-y 7 r 7 4 Oi&^DH&Ax 2 9<0tA4 
7A(7)fAM7, ■ 7-f (dML/^v^-v^ 
^/UOt— ^Ky 7 r 7 4 0 drS&Sr^— 

>-^Ptc*rt-* 'J h ft-t^T^ -r -f 7*&B$, y ? 
XX bft&M 9 1 2 i 9 ^^W^mm 0 9 XX h # 

[0 14 2] V9^Xb-?X9\2\$%9 1 lim&:CO0 9 
XX h^gC9 1 2T'#(oix^l5iMU ?xx I- £^T2&C 

•i-tirtsfritim tx v . 
[0143] fSi*f-v y*;i- • -< 7';Ui-ecof--v y 

[0144] TC-ex^tifejiaSiWSrtTd/i^to 
T\ ^— 5-7-^77 , 7y^74 5t^AIBSL/ic^— K 
SlSrR^L; m^V-mSrfejUL^^ fcTCvx 

[0145] F I FO$lJflr?X?(iF I FOilJffll^ffd 

F I FO$ljfP^X^(±T^x^7'T'i5il^±, ^^T^t" 

[0146] F I FO$iJfJP2-F I FOTKl-X^g|6 
3 5, 63 6fyt>C0F I F OXf-^^tff "5 5&»» ^~ 
5 ^;Wy7 >?y^745 Jt«S^itlSElS»Tfi : 0 
ifcJiF I FOSlJ^^^T^^^i^Xx^CPU 1 1 
*»4»waft^tJ:0jBtl?f FI FOHWfrfi**!,** 
-^{ifS^ iOFIF OiOftlvx 9 Z 1%lZltT9 t-( 7° 

[0147] M^/s'XteiH U ^XX h fgflcgK 9 1 0 (4 'J 

^xxhvx^0K9 l *8f-\-y^kJJ-<o 
^SiHU^xxh^pfffLl^-A-y^/^SSKL. 

f/^ XJiMf^^X 2 9 ±X"f~9^m^ o . 

[0148] mwvm-^y^fr^&o 

8 ^ U y^CM^Jt k # {ClfrHHE2S*tf o y* 

V^-5i 8^-vy^;l^T3& J Kii 1 J^xx?-^£t} 
t^tTV^T 1 8[lllKiM^T^ix§I^C^-r)iI#/y { [Hlo 

[ 0 1 4 9 ] <M=. HI 3^-yV^E 'J^S$'J^gl5 

743 <Dmm^m^ mie zmm usw- •& „ c <?> 
^- 'J mftBBRVW 7 4 3 y'.x ^& y K5i «j 
?:txh!)l!f?gfl9 2 1 . S^-^y^ka-^'J^xxh-? 
Xy-0S89 2 2, 8^-r>'^;k^<50Ux'XXM|^gl59 
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2 3t,z£*)ffi®.Ztl&, 

[0 1 5 0] "Jmh«tS9 2 3{iSx-vy*/U9 
te^H- * y^/i-r fc (cShA LTV^i . y*;K0 'J 
?xx h S£±gB 9 2 3 fclif- -v y*;l-A' >y 7rAf-^ 
x # A?7 § *U > W W 7 r * x— 9*.<n8tfc1fi 

[0151] fty^WN'77rXf- ^Xfi#igJI^- 
^y^/U^f 1 '— ^WiSLffl^x— ?Av7t 74 00' 
#!B£f5ffg4'C y*/U<7>r— ^ 77r7 

4 0i:tl^f-^^Aott^^ "x^x^r" <9#: 

[0 15 2] ^-^^^404*^7-^7777 

^KOf-^^''y 7r740 7r^f-?X^ 

7ix b^M9 2 3 i Ofi^oWSrfciiU h 

[0 1 5 3] 7-^^7774 0^-^ 

t'J4 04W.tU • SteiML*:^ 
f+y ^Vco-r— M777 740 fcWSJFfirr— * 

9 2 3 i o rtfi5c7)^^iKii u ? xx h tmazt 

[0 154] 'J?iah7X^W9 2 2aiS« l J? 
b ffc£SP9 2 3 T'tt^ixJtiKiM 9 9 xx h 

[0155] iSMx-vy*^ - -f*- ^VWi-eof-A-y 

*;^KiM^"sr ■ mm*. m&r& . 

[01 56] TC7^^(iiili»a:ff-3)ttoOt« 
T\ ^-$t;^'7>'^74 5tfWB*Lfc^7-K 

9ifiT?T~* 7tz% *) >*)ur>ismm±zti 

[0 1 571.FI FO$!lfif?X?U:F I FOftJfPSrtTd 

Pitc^-^x^ y*>uoras5fip*r • m±*fflw lxh 9 „ 
f i f o®m~?x?i±T?TJ yxmm±. nr?* 
^yx-mmtr^t^^x^h. . " ' 

[01 58] F I POlW»*F I FOT HbXf^»6 

3 5. 6 3 6^0F I F07.f- 9XX^f5.i>K 9 — 

5 -r/^^ -7>?745 commtmmcoitm^xn a *» 

£*:fiF I FOSW^tT^^^ti^x^CPU l 1 

^tmmzx 9 f i f o«»-?^^i)!tcifr?f<f t* 

[0 1 5 9 J^-£^%U4E&ij?J^hMffiB9 2 1 

^ism'j 7x^ h £ib#u i x-t y+n^aHRU as 



mmm (rchn) r h i^Maa? 2 6 cas*-*- 

[0160] MW-r -T y^sl^MBSU ?xxb^l 

8 * u >^ttfc#*jfc h § t: ffirEFKSISrfto fcf-^r y* 
;l^)HjfeKjWft*>«< ^1. y h'nb'^iJtBlgrfifoT 
v^„ iot, Sx^y^/i^-CtftgiiU^xxh^aj 

[0161] <$0C. HI 3 0*— $-*7W;&">>'*74 5 
^l¥MI^fifet;-o^TEll 7fc#JHl/CBMH-*. 
5 i~)l-A^>? 7 4 5 J^fcg-xA* y ^/U^SgillV- KfSt 

1. 8x^y*/l^^$KM7-Kib$'7y?9 3 2. 2 

f-*> y*;Wfc l oSRSivc^S 4o»^aut*E»'9' 

[0 16 2] i]*7VY-r*7VW%m&&9 3 HiHtR^? 

^flBfeaaM««7 4 1 <omfftt«fc»^v^«3isf-v y 

y^9 3 2tcMLTiKimTfi-§-K^oT^^y h^T7 
[0 16 3] Wk r 7-YW.i]-??V9 9 32.\±*:cr>l-*?y 

wvamgi) 2 9 co i gii*mT-ri>st # •> > h ^* 
-7y$^3 2t'7bwqt'j • r^y^^y^T-fc 
J]*7V5>14 5cO%JfiMii:^^.xACPU 
lU^i/Xf^U 1 6Sr^-LTI5^$ix-|.„ =>f^U 
-^y (O^Oi^OT^O) ^tSt^-St^ 

^^ybfa^aj^§*is, 

[0 164] SEM7-m*^y^9 3 20tfii^Xf- 
ACPU1 14^y7,fAA'xi 6 $r^L-T V^oTfcSt 

[0165] §iJ9jiAVX?®F£ 9 3 4li8f J ry*A- 
^•O^- 5 -r)Vt} »7 y hff -^tC^t yXfAC P U^- 
Ofl 9 ii^n^T • ^^^SrlfV V -fix ^ OffefMft* t 

9 1 4 46^: t ^ ?r ^ - 5 V > h Wl 9 S Aft 

iiyXfA.C P U 1 1 i Off 3 . 
[0166] lc^RJt«E8l9 3 3t±2o<7)^-vy*;U0 
tii7- Kifc^ifc^tiEiMy- Kft^^Lv^t Cities 

[0167] 4fc; H6iMl^it!KS9 3 3(±^fcJ: 9Jt 
Wtti Jtii^ticommv- Y&t:&«&&DJE&m tx 
imt&ZktfX'th. lfe\,zLXffi%t 

B §r 1 iStCfg^-^ t h'iSc^'B<7)lEii7- F 

^ i / 2 teas LfctffcJtiMsatfr 9 t- ^ 7*^4 . 
[0168] ±ie^«t d^W^fcv^rift^Ui 
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■fl3&m&-WL^£iU?Mcr)Sb i t/B^tOBI&tiJTJf 

ffif»s@i?s 1 4 r mix s b i t/iisfc 

Ji4b i t./'B«Sfc(i2b i t/H*£fc«l b i t 
/If w^^f-vtlif-^ i Itlif-^ 'f > 
7i- X2 1 O'vtejM^iu -?■ cDB#x — — 7 
x -X 2 1 0 ftg&T-X ^ -v -MB^x- ? CD1SS«S5 
(4. 8. 16, 3 2Mfg) ZMth. 3 2 b i tffi^ 
£If-^t LTI§a'X2 9£^LTx-^§iJP@i3§ 
2 T^DMAlKjl^iX-i). 

[0169]f- ^PJIWHISS 2 7li7H l^$(J1iPII]£3 2 
6 5"** ^6 U 2 S COT KkXC3 2b i t 

f SUf- ?<0« £ fcfro T V * & . 
[ 0 1 7 0 ] ^-^^E'J 2 SiiOWftf-'-^S: 

[0171] a«-r-^IS«#J«»7 0 1 tHeiMi^l&i: 
U^-^^'J 2 8<0BfMWS2 8 a^JEGBSfaftlU 

■»2 1 irtwsjjyt. mm&mkz 1 kw^sj^j 

£>£>^- ^ t'J28 C7)^M«4 2 8 b auo 2 f-^ V* 

[0172] flrf-a}^c0lK5^fc&^- Ff^X? 

>f y^-7x-A34-^x y^-7i-X3 

7 & i i: (ci o . iot'-y b%.{±L(vi&^mmmz 

[0173] ffiffi#S0K2 1 1 lZ&ffi!mv>mfeZ 

[0174] lif-^li^-yVt'J 2 8^^RAH1 
3*UE«M»g0K2 1 ltA^JStlS. J£f8ft£lslK2 
1 lttWR*flHWfcLflF9&^-^*y 2 8tf>fiF^fI 
JS2 8bfc:as*-r«. 

[ 0 1 7 5 ] vf^t^titzmmf—^co^—^ 
* y 2 a^mmmiz^xmm-tz . Hf# ; x-*fc 

iHSWap 7 0 1 £SgiM^IJ&£: It^-^t'J 28«» 
28bK ffiffifiMlllIK 2 1 1 (OVmXJ) t . JE 

imutiiiH2 1 1 coafiaj^*^^-^^ 'J 2 SC0M 

tSfSJ* 2 8 a^co 2 ^ ^/I'SHBlS&^ft . . ^ 

7ldr ; 'fX^'Y>'^-7x-X37h-r-I.Ci:tcJ;0s 4 
0 b'v h#fifi«0tt^fEJi*t*tc»»S#ifc^dl<0ll|«S' 
ie£H-£.<I 

[017 6]'JBBMHMB1K2 1 1 (c#JUO«<aNn]g«r 

[0177] ^f-^li^-^t'J 2 8g><»iKaHi 
£ftJESifcR[I]g&2 1 lteAfcSft*. LT. JEHfff 
^0S§2 1 ll4M«*«-*ftLB«-5*— ^t^-^t 
U 2 8 <7)Ht&fHi£ 2 8a izftts^Z . 



[ 0 1 7 S ] ^.-^^ "J 2&frh70 >?15 

swTvyfihjimmz^ximtz. 

T H l- *»] WEIIfr 2 6 5^-y>x'J2 8«7 
H^"CfSJg<f*ifc3 2 b i trnficoiffiffix-^iir- 
*«I»!H» 2 7 MSiM §tU:fiL Hfit'-U 2 9 LT 
IIf-^^>-^-7i-X2 1 O^DMAteiJISil 

[0 179] Iif-M^-7i-X2 1 00— f|5 

-eii3 2b i t^ittf-^j^'bryv^ 1 5^aj.tj-f 

SJtf><^lHfiOt f -y M*4b i t/Bf *7t(i2 b.i 
t/B*4fc«l b i t/H*fc:S8«S:ffv^ BUy&g 
SP14 5riltTri>^^.l 5^JRasaj^-S<t*. 
[0 180] yj:<04 o(cLT. ^Ytl 3^^ 
y^tU 2 8A. ( 7)H}iIA? l JiM£. ^-^t'J 2 8Jbc9 
Hfltx-^fflftWUlL «F-f-fL$n^B<Sx-^<0^.- V 

^y 2 8^o#*M3. ^-y^ty 2 sa»£> 7 y y 

[0181] JJcfc, m^V- htCO^Ts HIS S-#M§ 

-f xf^t'coiimmwiz- mmm 1. wmz tvtmmz 

i k t= i r . «*»^> A* L^-i^&fcrtfcfj LT EP 

«*«fiRSl5m*^&i:V^3tii:*niraB4:«:4. Hi 8 
V- h<!0— Hoi o tz41ke>Mm&M. 

tifzmm^ty\mz.immx^\a,^ix^< . fflMti^ 

ffi^i § ft*: o^fS^ ^ < tab , — #«i t *6 tc 
A^i $ft*:Mm^-#±(cigiftT tB7J SftS . 

[0182] V-MH^^ MMA^kJtco 
Jiff f ■ 1 m^oHif} L . ^ix^^SPiic^ 0 . 

[0183] ^CT. *^I§^tiJ ( D RAM : 
Bfft«iS2 8 a ) J:L>'2&tcT 

[0184] BfltX* y<50lK Q J^ir-5T. D RAMCD 

5,- 

[0185] t-T, D RAM (B(ff«2 8 a ) Ortgp 

[ 0 1 8 6 ] H 1 9ti 1 6 b i t Of— ^ar 10 4 8 5 
76H B^t^Zttfiiii^DRAMcD— 

mmmzTK ix& y . $ > -^s^x^u-^ 100 

1. 'ff7K^l/y^?1 00 2, fif7FUXf3- y 
10 0 3. ^iJT KUXWy'X^ 1 004. ?iJT Hl^-Xf 
n-^'l 0 0 5. .^yTW 1 0 0 6. ^Tf-'-^U-^' 
X^1007, ^jT-'-^-feW? 10 08. fcil/x- 
^AffiTJ/^ y^r 1 0 0 9*>4,ffiJ££*uC^!,. 
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[0 187] MM A [9 : 0 ] til 04 8 57 6ffltf>if 
<7)T F l^-Xtc^-^ • mx-ftLZfiofrZIg 

gfl»7FW,5:AWS. ftiJfflHl-f-RAS. CAS. 

y^Zftrni-Z* MD [15 : 0]lil6t*7 h^-f- . 
? SrAE:*)-^ . 1048 5 7 6ffltf>TFl'.*S:S5&r 
*fcftttt2 0tvh (1048576 = 2 2 ») <0TK 
l^ft-*§-#*^ MMA [9 : 0] <7)1 Ob'y 

F Sr 2 EK^ttT A7J-T& rtHJ:ot20b'7 F#<0 

[0 188] MMA [9:0]. frJMt-f-RA S . CA 

s. wEii, T\ t ^wmm»2 6 xvm&zti. md 

[15:0] {±r-**JWEI».2 7^\aj^l$tl€.. 

[0 189] ffTFl'Al^.X* 1 0 0 2iifi : Th'U'X 
tUA*$ilfcMMA [9:0] &U.m-$>. ¥\TV 
VXVVX9 1 0 O AitmTWXb. LXXft^tltzM. 
MA [9 : 0] Z$kWf&. TY\sZ*mfth?4 5 
y/liRAS. CASff-f-^*^^^ *y/yx^ 
1 0 0 1 #ffc£-f & . If T F VX^ru—y 1003 
{±1 Ot' y hOffTKU-XSrfiSiJco^Sr^-r^^cO 

1 0 24t'-/h ( 1'024 = 2 1 ») (Cf^-h'fl.. |1| 
m&MT VUXfa—y 1 0 04til0t'.y F<0?lJTF 
l/X^flSiJ^iJ^ft^-T^^O 1 0 2 4 b'-y F Cf3 

-f-t&. ^*yrw i o o eimmz^-fZnm 
i-&mftx\ i bv m o.2 4m*m&miLt~$-h 1 *t 

#1 0 2 4ffji\ ;»1 0 2 4?i]ilKt-§> 1 0 24ff<7)7 
W**l 6ft^0f-^t'7 >Tft|, 1 6b'7 F£fi§ 

[0 19 0] DRAMiOU-HJii-rtfTKl^X^A* 

1 0 0 2fc:fi8H-S. ff7FI/Xlffi7K^fn-/ 
1 0 0 3tC e fcoT7-'3-K$n.^^ l JTP-f 1 00 6C0 

hixMffiZUfcftwT-firirT-fh'iSx? (10 2 
4?IJ# 1 6b'" y F#) 1 0 0 7tc«»$*t*. iKK^JT 
FUX£A:*JU CASfl-^tJ: WIT Fb-x£?!lT F 

]/x^i?x9\QQA te&m-tz . ^ijt f isximr F 

U-Xxrj-n 0 0 5(cJ:->7:x=J-F£ix. fn-K 
gStlo'^tfff-^l'yA^ 10 0 7(cffilf $:fx£ 
1 ;0 2 4W»©f^KHf^4:I/ 1 0 0 8fc " 

10 0 8tcmiR^^Jt7-'-^{±x-^Aai^M' y7 r 1 
0 0 9 tCio-C^Sl (7*— .^M«aiB2 7 ) tffi^ii 
*f^3tfr-^P^x^ l 0 0 7 co i e«of-^ 

y 7H ioo 6±.co7tc?>mzm£&& v— 

UTW 10 06Kfff-^l/y^^l 0 0 7tClfr 

com^m-tmizm^iiiLtz^^'jTu^ 100 6±or 

[0 19 1] DRAM<7)^ Fte^TFl/XS-A^U 



RASfiftiO ff T F Sr^fT H VX V =JX ?10 

o 2 * . r k vx\mr f i/xf3-r 1 o 

03tcJ:-3T-r3 — K^tL^UTU-Y 1 0 0 6««fjg 

coffSris^-^ & . d r a Mcr>m^ta u&?fm.Q.~cm?ti 

jHIR § iXtzWr- 9 tiff x- ^ l^y'X^ ( 1 0 .2 4 ?ij 
# 16t" 7 h#).1 007 fcRWf^ii* . C ASft-f-fc 
J; ^mTY^X^mTYUXV-Jxy 1 0 0 4t«Srf 
5. ^TFl'Xti^JT Flax's -^1 0 0 5(=J;-oT 
f3- F Six. f3- Kttfttcafr^ir^Tff^-^ l"*** 
? 1 0 0 7 teSSrSflfc 10 2 4 nft<7yf—9<7> 0*>l 
?\lft<7)'r-?£7-?AW,J)Xv -7rl00 8j&»6 A* 

5£S *lfc?ij<?5-r- * 10 0 7±T# 
#J^^^ixS. iXtcftx— ^lyi^X^ 1 0 0 70)lffft 
O-r— ?£^'J7*W 10 0 6_h607C^T^§3i 

:M FiftfEWT^-S.. 
[0 19 2] DRAMW\'-xh7?-fe^i, ffTHl^. 
Xfr-^-i. 1 fffltfX?*— ^fcfif— fVls*.? 10 0 71: 

mrYVxa^^H-L, frr—flsHx? l 0 0 71? 

■i 1 0 0 6fc:«#Mi-ikfc:J:o"CI©HL-Cv^. 
[0 1 9 3] B20£0 (a) — ( d ) Ctjlfgtf) D - F ? 

[01943 l20«(a)~(d) fcS^ti^fc, T 
Fl^Xfi. RAScOir-iaT^O-C-ffTFl-X^. CAS 

[0195]I221CD (a)~(d) C^iS^-^— 
FiOU-F^-Y $>^Sr^-r. 

[0196]H21»(a)-(d) (^^=t 5 1 
Ulcor ^ b 1 oO^tT F l-X t ISM ( HT'ti: 47F 
ux) ctfnTYUxZH-t&rt— xbij- F-9--Y 

[0197] *^Bfl^rK>f y Fti±ia<Oj; o %;\-xh 
T?-kXtfsim%D RAM^Sffl LT'BfflU ^ >J ^^JS 
-T 4 Rfe: . 2 ^TcW^^a -y 9 & m-'fiT F vx<r>9- 
9izX 0 fllja-f 4 >r fc: J; o T . PI-7'a -y ^ ^T^ii 
iim-ftfo - «ttri*I {>U(i7n7? ^*(cM Lv h 

T?*x£*imzL. T-r^x-ftmzx ^zmmT? 
*xtf^i&%m^*y*fflk?&z.kx'ibz>. . 

[0 198] <}C^, H2 2.. H2 3^fflV>T. ^®^; 
$rM)S-r & Mti: , DRAM ( W&ffii$i 2 8a) 

[ 0 1 9 9 ] 02 2izjmmm<?>wmffif&z*Lx^ . 

4. . 
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[0200] -mmm®. 

*m<r>mmwmm2 5 emm. ^2 5 6B?re*8j£$ 
C0201] ss^aasr^-r^tc, fe^^ci^ 

B^iS^P (x, y) "C&tl>0>b.-*h. *MX'l&.. 

&±m<ow%&p ( 1 . 1 ) . t[±mcommiP ( 2 5 

6 , 1 ) . tETmcDWmZP ( 1 . 2 5 6). :&T»0 
H^arP (256. 256) .ft&. 
[02 0 2] • 7'a y j& 

X . MIRBift £tt 6 4 -/ 9 . Si 6 4 /a >/ ? icftf ij 

[0203] 7'a ?<V&W*^-tfciblz^ &*»4»tfic 

±OH3tfiBSrB (x, y) ■C^-rttOfc-r*. *WT' 
ti. t-LP&coBslta: B ( 1 , 1 ) „ £±|g<0B«£ B 
(64. 1 ) , £TPS<7)B«^B ( 1 , 64). =&TP3I 

comm^B (64. 64) t-f&. 

[0 2 04] H2 3«iDRAMC0^^ UHr;K0«rtt*^ 
[0205] *fi?lJ^D RAMI±5d^r|6Ft 1 02 4(1. 1? 

^rfflfc: 1 0 2 4 fi^o^ V -fe^tlttfcS fts . y -fe 

[ 0 2 0 6 ] ^ U-fc;l^)fil[{ttS:^rrfc^fc£3&»^tr(c 
$\tf>->XWi$\. -tfr^TlZftfriXftUftt U 
>J-fc/U7)&g£M (?ij. ?r) T'^iOfc-TS. *«T 
li. 5Sc±B<0^ty-fe;kS:M ( 1 . 1 ) . =&_LHtf).rt * 
y-fe/USrM (1024. 1) ,fmStf)^t'J-fe^M 

( 1 . 10 2 4). ^Tm<?>* >J -fe/W£M (102 
4; 1024) fc-rs. 

[0 2 0 7] DRAM^t'J-feylACDT^-fe^is ff 
?|JT F P X(T>)mz T F U X £ tfcj&tf- Z>z\k.lZ 
J; U -t/P'vcOT ?-fex£?T 5 . 

[0208] DRAMtCfTT HUAtKJ&*"*t, ^ 
^ilJtffiO-r^r^lJf — * ( M (1 — 10 2 4, tf) 
* y -te/U^F*]^ ) A*— &lz dram F*j<0?rf— * u 
v-'-X* 1 0 0 7tC(EiilSfL&. iot, [Hjtfif^-t/u^. 
<7)T7-feXU:. — 0.: ft'T—jrV&Af 1 0O7fc:teiM 

?|JT F UX<7)?>.X*mi-?& £ t fifT F U 

[0209] • JjfmBffcCOBSfiftK. 7'a y ? QMt * 

ty-fe/naa^ts 

p (x, y) (ita2 2V)/a?«Bm^B»(aa. b 

(x. y ) J37'CJ>y?fiH2:^L.TV>&. 

[0210] ISMBDfcti 1 6 HStT-1ij££ii£ 7'n •/ 9 

zmm-ht^vtivb ex. nrvvxim* nrv 



\'Xjjft(Dmx'ttmttt l ffoixx\<->& , 

[02in znmz. yD 7 ?jMts»m 

zo-f&ztizz-ix: m— yv-vfermm^zn 

co i beat's W&ttZtt&t&ftT F l/X»fet«^t 
fi 1 ? 4fc, fB!^7'0-yi/-r-^)-5T^|B]l; 

*tT F U-X TJMU* . Rfltfc&JT F l^XWf^c^TT 

[0212] *Mxn. 1 7'a -y 9 1 6B*{cM U 1 
fi<D*^V •fe/UOiSrtU 0 2 4 H ( 1 7'a y ^coBsfiffc 
tfMEBMS) T**fc«>*FJEM< 7'a «y 9ltW\ *)mx%> 

[0213] • D R A M-^oBftS^ 52=^. L^tB 

■ X^r^-^ 1 3A^£7)B#.A7] 

H2 2<7)M^2rX^-^^-l 3TM«*8t»]RSf:. x^r 

■6. 

[0214] B«fSaT'*-Tfc . t^iittblzP ( 1 . 
1 ) tfm?t-&&tl. MlZP (2*^256. 1 ) . P 
(1^4.256, 2.) ktE±.frt>&T< / z\fifr-oXm&-& 

©f*tCP (256, 256) jWB&*5&**1*. 
[0215] ^a*il^B3g<7)Bii7 f -^t±WI»:DR 

[02 1 6] ^^'J-fe;^0*^ii^Ol^t. Rittfr 
F UXO^ y LT ii» fcfcv 

(i. ffrKl/^l^it'f^L. ffTHU'^H* 
-5 ^ fc § O^HSfrT FP-x Srfgjg-mOTi: v \ 

[0217] *#IT-Ii. itt^^fB#(C^7t«>C S=5r 
5/o 7 ; fcrfk^jtcr ^ -fe x-T §^ (eff T F i-x ^IS^ 

[0 2 IS], [lfirB mftivJV) «fia»] 
B ( 1 . 1 ) ^tTF>X|S5£ . 
P ( 1 , 1 ) ^TFU-X|g^ N r-^«#J£* (H§& 
B») 

p ( 2. i ) ^ijr fi^xisje. 

P (3, 1 ) ^iJTFl/Xfg?g. f-'-^S^ii^ 

p (4. i ) co^TFux^jt. f-^tsa^ 

- B ( 2. 1 ) (DfiT F l^XfS^ 

P (5. 1 ) ^iJTFl/XfS5t. r-^S^a^ 

P (6, 1 ) CD?IJTFL-Xf£5£. f-^f SM 

P (7. 1 ) <7)?iJTFbXf£56. T-'-^S^a^ 

P (8. 1 ) c7)?iJTF1/X|S5e. f-^fiaA 



B ( 6 4 , 1 ) COffT FWX^ 

P ( 2 5 3 , 1 ) ^TH^RJI. T'-^S^iiA 

P ( 25 4 . 1 ) amr Fl^Xfg^ 9-9m%jk*- 



BNSDOCID: <JP 410210251A_I_> 



(22) 



mmw-i 0-210251 



P ( 2 5 5 . 1 ) PMTVUxmm. f-^flS^ 
P ( 2 5 6 , 1 ) ct)?iJT KIs.Xtt£. 
[2fif@*5*SS*] 

b < i , i ) coffTvuxmm 

P ( 1 , 2 ) ^JTFI^XIS^. T'-^S^ii^- 

P ( 2 . 2 ) 03FiJTF1/*I£5e\ x-^S^ji^ 

P (3, 2) 0?iJTK)/X1£5e. f-^fiS^ 

P (4, 2) (DMTFUMkJE.. T-fm^&fr 

B (2, 1 ) OffTFV^IS^ 

P (5, 2) 0?ijTKl^t£.S£. 

P ( 6, 2) O^JTKKXtSJg. r-^«#5i^ 

p ( 7 , 2 ) crmr kumiss. 

P (8, 2) O^fJTKl' x-^ft^ji^ 



B (64, 1 ) VfiTV^xmfe 

P ( 2 5 3 . 2 ) ct)MT KI^RSg. 

P. ( 2 5 4 , 2 ) <D?'JT YVzmfe. -t-?«#S£^ 

p (255, 2 ) comr^v-xmM. x— ^#§3^ 

P ( 2 5 6 , 2 ) C7)MTHI/X|§^. x-?«#i£<^ 



[2 5 6frS (S^-f^) O^iA^] 
B ( 1 , '64 ) ^ffTPl/^ 

p ( i , 2 5 6) omr YVTM^ "r-fm^&n- 

P ( 2 , 2 5 6) £7)fiJT Fi^f&?E\ f'-^S^ji^ 

P ( 3 , 2 5 6) eD^lTKl^Xt&t. 

P (4. 2 5 6) ^iJTFP-X^, 

B(2. 64)Off7H^l£ 

p ( 5 , 2 5 6) <nnr vuxmm. f— fmz&fr 

P ( 6 , 2 5 6) ^"ITKU-Xf^ x'-?#£>i^ 
P ( 7 , 2 5 6) <WtT Kl/A^. 

p ( s , 2 5 6) comrvh-xm.^.. 



B (64,64) COftT KlxXfg^ 
- P ( 2 5 3. 2 56) ^IJT FPXfg^.- -^--^SSji- 

P (254, 256) <DP\T VVXWtM. r-^*^ 

P ( 2 5 5 . 2 5 6) <^>nr KI^XISJe. x-^'^ii 

P ( 2 5 6 . 2 5 6) ^iJTh'l/XfS^. -f-?*#)i. 
^ («^H«) 

■ryy^i 5^H(fcffi^i (^y^ufc'-A) 



2 <7)mm<V x3T|fiU y ^ r^J^j jl|HX' COM tm X- * 5rM 

[0219] sfflco®»ffiaT*-rt . a-rtit^tp 

(1. 1 ) '£R»ttiU WltP ( 2^2 5 6. 1 ). 
P (1*^256. 2 ) &£J^6£rFCl4ft»->-tttA 
itiL. ffc«t P (256, 256) *is*aj-$-. 

[02201 m&-ia,zix&wmzicim-tz>* ^ u -fe/uo 

[022lUty -fe/K75Sfc»tfi LcOlRt . PI tfrT K 

[0222] *WCWL SMHfcfBMUc-r* HSr 

[0223] [lfrB (BBtt^-f^) tfDH»ttiL] 

B ( 1 , 1 ) <7tfrT H b-XtS5£ 

P ( 1 , 1 ) ^iJTK1^1&5e\ x-^II^aiL (Rftt 
ffl^) 

P (2. 1 ) <^Th*PXSSg. f-^iAtiiL 

P ( 3, 1 ) ^ITKU-Xl&g. f-^m^tah 

P (4, 1 ) ^JTF^XIS^. x-^St^tUL 

B ( 2. 1 ) WfrTKl^RSg 

P ( 5. 1 ) c0?iJTK1xX|SS. f-?m*-lilL 

P ( 6. 1 ) *>HTFUXRje. -f-^l^fctib 

P ( 7, 1 ) c^lTKl^f&t. T-'-^K^ffiL 

P (8, 1 ) tf#!TK 1^*856. -r-*IK*ajL 



B ( 64, 1 ) <0ffTH^»je 
P (253, 1 ) ^WTP^Rje, f-^Mt 
P ( 2 5 4 , 1 ) c^ijT H U*85£s x-^M^aj L 
P ( 2 5 5 , 1 ) <9?ijT x-^M^ffiL 

p ( 2 5 6 , i ) <nnr x-^ar^aiL 

B ( 1 , 1 ) cofrTVUxm.M 

P . ( 1 , 2 ) <7)?iJT H r x- 9 m.?>- ffi L 

P.(2. 2) c7)?iJTKbXlS5E, T-fmn-lilL 

P (3. 2) ^jTh'i^f&g. x-^^ajL 

p (4, 2 > (t&iTvi'Z.m.m. "r-^mfrtnL 
b ( 2 , i ) coflT f isxmm 

P ( 5, 2 ) CD9iJTh'U^^, "r-^mfrtHL 

P (6. 2) OWTK^BBE. f-^mfrtHL 

P (7. 2) cOMTFUXISSe, r-^^tBt 

P (S, 2) ^RJ6; x-^lf^ajL 
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B (6 4. 1 ) *>frT KU*RJ£ 

P ( 2 5 3 , 2 ) WlTYUXm.^ x-^g!^ai L 

p ( 2 5 4 , 2 ) amr v uxmt. ?—?m&& i 
p ( 2 5 5 . 2 ) <nnT Fixxisie. x-^i^as l 

P ( 2 5 6 , 2 ) <7)?iJT FI^XISJe, f-^i^L 



[•2 5 6ffS (S^tMy) <7)M^aiL] 
B ( 1 . 64 ) <50tTTFbXl5?g 

p ( 1..256) conr vi/^mM. ?-?m*-&v 
p ( 2 . 2 5 6) <7)mr h u-xf&g, f—?m7*-& l 
P (3. 2 5 6) ^ijrhi^x^. ^-^gg^ajL 

P (4. 256) ^iJTKl^Xf^. x— ^RAfflL 

B (2, 64)«ff7Kl/Xi£ 

P (5, 2 5 6) ^ilTHlxXfS^ x-^If^fflL 

P (6. 2 5 6) ^iJTF^XfS^. x-^II^tHL 

p (7. 256) (7)nr¥uxm.m. x-^s^aiL 

P ( 8 . 2 5 6) OMT YVXWiM. f-fWifrft t 



B (64, 64) c^tT FPXl^ 

P (253, 2 5 6) CO^JT Kl/XfSJg. x-?§^aj 

t 

P ( 2 5 4 , 2 5 6) O^iJT Kl^t&S. x-?lf^ai 

L- 

P (2 55. 256) C0?|JT h'l^t£5E. x-*§!^a} 
L 

P ( 2 5 6 . 2 5 6) WIT Fl^-XtS^ x-?lf^aj 

L (S^@=R) 

•£9O0e[°]<|g 

X^xl 3 X DDRAMCS^ii^n/^HtftSr. 12 

fi^*r9 o. suite tru 1 s^aj^-rs. 
[0224] juiscoii^a-r^-r t , ^-rii t#>iz p 

( 1 . 2 5 6) SrBE^aiL. WfcrP (1.25 5*^ 
1 ) \ ( -2 , 256*^1) £2ET*>£>:&±£fr#>->T 

if^asu &mzp (256, i) srgs^m-r, 
[0225] fs^aj^ft-s-aaRfeWjc-r*^* u-t^wo 

[0 2 2 6] ^^rU-fe^cOgg^ajL^tC. I§ltff7h' 

[02 27] *MTii. itt"!H£fiMifc:-*-*;fctf>fc:, 
&:7d - y ? tCft^tCT^-feX-rSft^fTT h'l^X&l&g 



[0 2 281 [1'fTl (ifeMy) <*>Si 


i^asL] 


B 


( 1 . 


64) cOfrTVV-xm.lS. 






P 


( 1 . 


2 56) comrvuxm.fe.. 
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p 


( 1 . 
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p 
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p 
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2 5 3) <rmT Kl^RJfc. x- 




B 


( 1 . 


6 3) 0tff7VXs*!IBt& 






P 


( 1 . 


2 52) <7)?\l7V\sX&^ 


X— 


-^t^aiL 


P 


( 1 . 


251) omrwxm.'fc. 


X— 


•^tst^aib 


P 


( 1 . 


250) *>wt Florae. 


X— 


•^M^ait 


P 


( 1 . 


24 9) OMTHU^Rje, 


X— 


■^sg^ajL 


B 


( 1 . 


1 ) fOlTT H l^X^ 






P 


( 1 . 


4 ) «J(7Hl/^fte. X- 






P 


( 1 . 


3 ) tftfijT H UXf^ x- 




P 


( 1 . 


2 ) C0?l]T H UXf&g, x- 




P 


( 1 . 


1 ) tfJWTKl'XJBg. x- 





[2ff@'*>M*aiU 

B ( 1 . 6 4) OffT KU-XiSJg 

P ( 2 . 2 5 6) 05I7 Fl'.x'RJfc. x-?St^aSL 

p ( 2 . 255) (mrvvxwcx.. f-?i*aiL 

P ( 2, 2 54) «M7Kl/XRg, x-^ff^ajL 

P ( 2. 2 5 3) tf)?iJTFU-Xf£5£. x-?t^aiL 

B ( 1 . 6 3) OffTFl/XlSSg 

P (2, 2 5 2) ^ijTh'U^^. x-^M^ajL 

P ( 2 . 2 5 1) x-^M^aiL 

P ( 2 . 2 5 0) <T)MT Fl^Xf&5£. x"-*R*ffiL 



P 


(2, 


24 9) <W^TY\sZ.mM. 




B 


( 1 . 


1 ) cW7h'l/Xg£. 
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4 ) ^tfi^isj^ 
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x— 


•^^aiL 


P 
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P 
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[2 56^tS (fb»5^^> ^M^aiL] 
B ( 6 4 , 6 4) CO^tT h' t- X^ 
P ( 2 5 6 , 2 5 6) 0?IJT l^^iS^, f-'-^I^aj 
L 

P ( 2 5 6 . 2 5 5) C0?1JT H x'-^^aj 
L 

p (256, 254) (onr^^xmM. ^f-^m^m 

L 

p ( 2 5 6 , 253) o?ijr ki^xiss. x-^^aj 
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B ( 6 4 , 6 3) C0ffT Y UX^Jb 

P ( 2 5 6 , 2 5 2) VfflT K^XISJe. r-?f£ Affi 

L 

P (256, 251) C9?llT HUXRje, T-?Wt*lti 
L 

P (266. ,250) <7mT YVXWife.. r-^^tB 
L 

P ( 2 5 6 . 2 4 9) «M7 HPXfg^. T-^^ai 
L 



B (64, 1 ) (JDfrTKPXi&g 
P (2 56, 4 ) ^?ijr Kl/Xf&g. -r-^8!^aiL 
P (2 5 6. 3) 0?iJTK^X!£5e. "f-^m^-liiL 
P ( 2 5 6 , 2 ) ^ij7-Kl/XfS5g. x-^f^as L 
P ( 2 5 6 . 1 ) ^IJT KlxXfgJg. x-^S^aj L 
(ft^li^) 
•*1 8 0JKHIK 

X^f-r-^l 3 J; 0DRAMt##j2 s *^aff,2rs 02 

2^fs^s:x^-(6]. Ky^^mxmm^mm'f-^ 
nm£*ri ssiDteLr'j >^ i 5^awnr-s>. 

[0229] iSfgi7)H*fi®T"^-ri:.. (2 t#>C::P 
(25 6, 256) £trc^tB U IHtCP ( 2 5 5j&>£> 
1, 2 5 6). (256K1, 2 5 5 ) S-fiTA^t 
±£|p|j&*oTfs!*aSU SStP (1.1) £!f!^aj 

-r. 

[0 2 3 0] SS^ tH ^ ixS ®*(.c^J55-T -S. ^< U -t 
[02 3 1] ^^V^lcvrnfritiLcomiz^ (ItfrTK 

trr h uxmm 1 s^itf ^ 1. ffrn o £ 

[ 0 2 3 2 ] [ 1 ffS (mtey-i> ) coll^tii L ] 
B (64,64) <Dfr7* K 

P ( 2 5-6 . 2 5 6) C7)MT Ft ^fSJE; f--^Bc^tt} 
L (P^feHiR) 

P ( 2 5 5 , 2 5 6) comr KI^fS5£. 
t 

P ( 2 5 4 . 2 5 6) <r>T?\\T Vl^xmis.. x-^If ^JU 
L 

P ( 2 5 3 . 2 5 6) c^ijT h'bXf&g. r-^l^aj 
t 

B ( 6 3 , 6 4) iO^T KUXf&g 

P ( 2 5 2 . 2 5 6 ) <7)?iJT Fl^Rfe. x-^lf ^ffi 

U 



P ( 2 5 1 , 2 5 6) ^IJTK^XIS.^, -r-^S!^ai 
L 

P ( 2 5 0 , 2 5 6) <7)?'jTh'b-Xt£5g. x-^^Hi 
I, 

P (24 9, 2 56) <D5iJTl^XlS5£, x-^lK^ai 
L 



b ( 1 , 6 4) cofiT VUxmM 

p ( 4 . 256) comr HPxisjg. T-'-^if^mt 

P ( 3 , 2 5 6) <7)?ijTK^Xf£5£, x-^M^aiL 
P ( 2 . 2 5 6) <0*iJTK^Xi£5£. x-^M^aiL 
P ( 1 , 2 5 6) <0?iJTKl^f£5g. x-^8!^ffiL 
[2«e^l^mL] 
B ( 6 4 , 6 4) ^TTKU-XiS^ 

p ( 2 5 6 , 255) comrvuxm.^.. y-'-^m^m 
t 

p ( 2 5 5 , 255) cDnrYisxm.^ ^-^mx-m 

L 

p ( 2 5 4 , 255) amr Yvxw&. "f-^m^m 

L 

P ( 2 5 3 , 2 5 5) vmTYUxm^ x-*fs?<*ai 

t 

B ( 6 3 , 6 4 ) ?*tT Yi/Xm.'fc 

P (252, 2 5 5) O^JTb'l^l&E, x-^l^ffi 

L 

P ( 2 5 1 , 2 5 5) ^JTK^XtSJg. x-^f^m 
L 

P ( 2 5 0 , 2 5 5) c^ijTh'l^ISS, x-^M^ffi 
t 

P ( 2 4 9 , 2 5 5) C0?IJT h' UXWiM. x-^^ttJ 
L 



B ( 1 . 64 ) CDftT FUXlkfe 

p ( 4 . 255) comrYuxm.^ f-'-^M^aiL-. 

P ( 3 , 2 5 5) ^?IJT Kl^f35g. f-'-?g?^ai L 
P (2. 2 5 5) nmTYVXlkfe: -r-^M^ajL 

p ( 1 , 255) ^mrYvxm.^., ^T-^m^mt 



[256^rg (^*5M>-) <Df5^ait ] 
B (6 4, 1 ) CDftTYUXikfe 
P ( 2 5 6 , 1 ) OMTHlx-XfS^. r-?S!^a}L 
P ( 2 5 5 , 1 ) <0?iJTh' W4S?g. x-^^aiL 
P (254, 1 ) <0?ilTh'l^f£5£. f-^i^fflL 
P ( 2 5 3 , 1 ) ^ijTh'l^Xi£5£. f-^'i^ffiL 
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B (6 3., 1 ) WTKUXRjg 

p ( 2 5 2 . 1 ) oMT FU.xftj£. r-9m^iHL 

p (251, i ) <?mr visxmM. •r~9m^ta,L 
p (250, i ) comrYuxwrn. •f-^m^tai 
p ( 2 4 9 . i ) <r>nr fu-xisje. r—?m?>-\& L 

B ( 1 . 1 ) ^*tTF1^!£je 

p (4 . i ) o?i|r kumiss. -r-^S^itsL 
P (3. 1 ) c^TKl^IS^ ^-^ii^aiL 
P ( 2 . 1 ) <7MT VlsXikM. y i -9M^ihL 
P ( 1 . 1 ) <D*tJTKl^t£5E. x-^f^ftL («& 
®«) 

- ^2 7OI0K 

X^f-^-M 3J:0DRAMtc##3iin^:a#^. 02 
20)^$: y ft fa, RX^ra]^)ilT-HS^®#.r-^Sr 

«5**r2 7o«@icLru^^i5^ai^i-r&. 
[0233] jjmvwm&WTm-tt . c#>fcp 

(2 56, l)£ff^tfiU i(CP(256, 2j&»&2 
56) , P (255, &t±*^£Tt 
l*I*»-oTK*aj ikatCP ( 1 . 2 5 6) SrM^ttJ 

[0234] S^ajSftSHStfcfcM??-*.** 
®^x-^iiHl<^DRAM^A>s!^aj$ixr';y^ i 5 

[0235] ^^El) -fe/U*>»*fflL*>IRfc:, PI ttf T K 

[0236] BKB*«#t-*-*fc»fc. 

[02 3 7] [lfirB im^^>) tf>8&&iiJU 
B (.64, 1 ) <7)ftT V 

P (2 56, 1 ) W\T FU-Xfgfe. f-^ttttffl-L 
P ( 2 5 6 , 2 ) CDSiJT Kl^fxJg. T-*R*ai L 

p ( 2 5 6 . 3 ) amr Ki^Rjfe. T-?m&in t 

P ( 2 5 6 . 4 ) ^WTKU^Rje. f*-^Bt»aj L 

B (64, 2) OfifTKl'XRjg 

P ( 2 5 6 . 5 ) O^iJT K^BkJfe. f-^m^-tU b 

p ( 2 5 6 . 6 ) o?ijr Ki^^Rje. r-^sg^aj t 

P ( 2 5 6 , 7 ) OJWTKl'.XRJg, -?~?H*itt L 

P ( 2 5 6 . 8 ) OWT-KU-XWe. *BI*Hi L 

B ( 6 4 , 6 4) ODtTT F^XISje. 

P ( 2 5 6 . 2 5 3 ) <7MT F U-.Xf£?£. T--*iW>aj 

L 

P ( 2 5 6 . 2 5 4) O^iJT I* l^Xf&E, 7*— *tt»UJ 
L 

P ( 2 5 6 . 2 5 5 ) O^iJT F L'-Xttfe. x-^I^£B 
t 



P (256. 256) O^ijT F UXt&£. r-^St^tB 
L 

[2fra^)W»aSL] 
B (64, 1 ) c7>ftr FU-.XI&£ 
P ( 2 5 5 , 1 ) *>HT FU-XKJg. f-'-^lre^tBL 
P ( 255. 2 ) coMT F ]✓*»£. T-?lfAJBL 
P ( 2 5 5 , 3 ) ^IJTF U*Rjg. x'-^M^ai L 
P (255, 4 ) OflT FPX|£5e. r— *K»tBL 
B ( 6 4 . 2 ) <0*tT 

P (255, 5 ) CO^IJT Kl/Xlf, x-^M^JUL 

P (255, 6 ) <^)7HWS£, T-?Ml 

P (255, 7 ) ^"jTFl-.XfS^ x-^M^tUL 

P ( 2 5 5 , 8 ) <9?IJT F 1/X1^ S x-^M^ffi L 

B ( 6 4 , 6 4) <7tfTT F I'XlSJg 

P (255, 2 5 3) <rmT F I^Rjg. f-^KAffl 

L 

P (255, 2 5 4) C0?IJT F PX|&5£, x^^M^ai 
t . 

P ( 2 5 5 , 2 5 5) (^TKl/Xgl, -f-^ts^iii 
L 

P ( 2 5 5 , 2 5 6) O^iJT Finite. T-9mX-£, 
L 



[2 56^fB («»5-f >)-<0R*ajL] 
B ( 1 , 1 ) eofrTKPXi&e . 

p ( i . i ) ^ijr f L'Xis^. T-'-^is^aiL 

P ( 1 . 2 ) co^jrh'^^. T"-^Ij!^aiL 
P (1, 3 ) ^JTH^^IS^. f-^m^tah 
P ( 1 . 4 ) <0?iJT F l^XlSSt. f=^IAajL 
B ( 1 . 2 ) cr>ffTVl/Xm.M 
P ( 1 , 5 ) CD?i|7- F f-9^ttiL 
P ( 1 . 6 ) wyijr Fl'.xRje. T-?!f^£tib 
P ( 1 , 7 ) co?ijTH -r-^BE^iUL 

,p ( 1 , s ) <7mTV\/xmM. x-^^tbL 

B ( 1 , 6 4) co^T h'l^XlS^ 
P ( 1 , 2 5 3) ^iJTHb-XlS^, r-^M^tUL 
P ( 1 . 2 54) <7)?iir -r-^^iHL 
P ( 1 . 2 5 5) ^HTYVXBlSS.: x-^M^ffiL 
P ( 1 . 2 5 6) ^?iJTH^ig^, f-fi^tUL 
(S^B*) 

• ^'J^^ 1 5-^cOB^ttJ^ (4b'-AcOV/P^-b'— 
A) 

X^f^-tl SiODRAtcS^ai^^iBt;^, H2 2 

5. 
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[ o 2 3 s ] mm^mmurnxm-tt , a t#>iz p 

(1, 1*^4) ^I^ajt . 0:p 

(2, 1—4). P (256. 1-4) £:£±a»6*T 
fcHlA»-^Tf6Affl U «fife(CP (256. 253-25 

6 ) ^is^tB-r. 

[0239] mfrtazti&nm&n&t&x^V'k/w) 

[0240] ; 'cju^m^m Lvmtz^ m tnr f 
ffr f pxs§5e i miWN&. t . firr f vztfwt -> fc 

[024 1] aMMTtts ISBafcWIlfc^&fcftfc. 
^ 7'a -y ? tcfctttCT^-fe-X-T SftfcfrT F 1-X£i&£ 

[024 2] [1— 4ffa (H!tt5-f >r) <0K»aSL] 

b ( i , i ) wffTHi^xisje 

P ( 1 . 1-4 ) OWTKI^KJfe. x*-*K*SBU 
.(HttlBS* 45 -*y#) 

P (2, 1-4) <7)?i|TF^xt55£. -r-^H^JUL 
P ( 3 . 1 -4 ) c^iJT FU-Xf£5£, x = L 
P (4, 1-4) <0MTFUXf£5^ -r-^UE^aJL 
B (2,1) cWTHl'XSg 
P (5. 1-4) ^iJTFl^XlS^. x-^g^ffiL 

p ( 6 . i -4 ) <rmr Fi/xis^. x-^it^m t 

P(7. 1-4) <0?J7HUX|^ S x-^AffiL 
P (8. 1-4) OMTFl^XlS^. x-^l^aiL 



B (64, 1 ) <7)ffT Ft-Xt&g 

p (2 53,1-4) <w\t vu^mm. x-^if^aj 
p (254. i -4 ) amr yvt&sl* x-?f&*ffi 

L 

P ( 2 5 5 , 1-4 ) C0?IJT FUX|£5e. T-?Wzfr& 
L 

P (2 5 6. 1-4) tf)?ijTFUXl£5£. x-?S!^aj 
L 

. ["5 — 81? S Of&^m t ] B (1.2 J-OflT F l> Xf£ 

p ( i , 5-s) comrvuxm^ x-*SE*ffiL 

P ( 2 . 5— 8 ) 60?iJT Fl^XlS^; x-?^ffi L 

P (3, 5—8) coMTFl'XlS^ x-^If^-tBL. 

P ( 4 , 5 — 8 ) ^IJT F U-Xt&g. L 

B (2. 2) O^TF U-XISJe 

P ( 5 . 5-8) C7)?IJT KW-XlftSg, *K*tHb 

P (6, 5—8) <7)?i|TFl^x!£5g, x-^BlWtiL 

P ( 7 , 5-8 ) (7)nr Fl/Xf&5£. x-?!f^ti! L 

P (8, 5-8) OTdTKVXSSfe. x-^^ffiL 
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B ( 6 4 , 2 ) CDffT F 

P (253, 5— 8) <7)?iJTF^X|£5g. x— ?ft*tfl 
L 

P (254, 5-8 ) O^jTFUXl&g, x-^S^tti 
L 

P (2 5 5, 5-8) <50?iJTFUX|^. x-^ffE^m 
L 

P (256, 5-8) <7)JiJTFPXi£S. X-^M^ffi 
L 



[2 53~256fifS (ft**^ >-) OR^ittL] 
B ( 1 , 6 4) CDffT KU^St 
P ( 1 . 2 5 3 — 2 5 6 ) co^ijr Fl^Xt£5£. x*-?K 

P (2. 253-256) CO^IT h'l/^i£, x-*» 

P (3. 2 5 3-2 5 6.) O^JT Kk^, x-:^ 

P (4. 2 5 3 — 2 5 6) 0?iJTF^x!£5^ x-?Slt 

B ( 2 , 6 4) C0ffT 

P(5. 2 5 3-25 6) 0?iJTFVXl&5£. X-?M 

P ( 6 . 25 3-256) m\T Kl/Xi£, x-*8£ 

P(7. 2 5 3-256) ^7 Hl/XiS. f-^i 

P(8, 25 3-256) 0?ijT Fk-Xt&g. x-*S! 



B ( 64, 6 4 ) pffTVUXn^. 

P ( 2 5 3 , 2 5 3-2 5 6 ) OAT Kl"Xtt£, x- 

P (254, 25 3-256) ^JUTP^SS, X- 

P ( 25 5, 2 5 3 — 2 56) WlTFUAmM. X- 

P (256, 2 5' 3 — 256) C9?!)T F L-Xi£j£. x 

•*-9 0.^HIK 

X^-rXl 3«fcDDRAMfc#£&i*UfcM«Sr, 02 
2<7)J©fic7)Ry*-|fi]. xyj(^](7)JlI-C'4 7-f y^aSSO 
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y > ? 1 5^{tl^f * £ k izX 9=&9 0 8EEM5LfciS« 

[0243] mm^mmtmTm-tt , i-ra t»tp 

( 1-4, 2 56) Sr^ajL (4 7^^) . IfJdP 
( 1-4, 255), P (1-4, 1) *£T*»fe*± 
(Crtj^->T»»aj L. itt:P (253 — 256. 1 ) 

[0 244] Hg*ffi§n.-S.®^*fJEE-f U-feA-tf) 
Stfix-^iiJIIi^DRAMj&^M^m^^y^^ 1 5 

[0245] ^t'J -te/l^lf L^lgHC, (r1 tfi=T F 

t*<o»s«fiT Fi^sjgj&mtr «t v\ 

[0246] K^*tt*t:-r&fc«>(c. *flr 

& 7'a -y ? CSIO.CT^ -tr X-f & fitter F l^X Sr 

[0247] [ i-4fi=S (BH6^ V) Outfit] 
B ( 1 . 6 4) <7)frT F U-X^Jg 
P ( 1 — 4 . 2 5 6) <7)^i|T F l^-XfSJg. x— fWtfrlti 

P ( 1 — 4 , 2 5 5) conT FPXRjg. f-fWtfrlti 
L 

P ( 1 -4 , 2 5 4) C7)?|JT h'PXfS^ x-^^aj 
L 

p ( i -4 , 253) <rmr v\sxm.m. f-?m&& 
b (i, 63) conrvh-xm.^. 

p ( i -4 , 2 5 2) <rmr KVxRjg* x-^S^ffi 
L 

P ( 1 -4 , 2 5 1) C7)?|JT Fl^ISS^ T-^f^ai 
L 

P ( 1 -4 , 2 5 0) <9?i|T KUOlRje-, x-*3t*ai . 

t 

P ( 1 -4 , 2 4 9) C0?IJT H^BUg, x-?S?^aj 
L 



B ( 1 . 1 ) (7)fTTKUXt£5g 

P ( 1 -4 , 4 ) GMT x-^f^tfi L 

p (i-4. 3) <rmrv\sxmM. x-^f^ajL 
p (i-4. 2) *>aiT Florae. x-^tt^mL 

P ( 1-4, 1 ) £7)MTHU-X|S5e. x-^I^tfJL 

[s-s^g^Bg^aiL] 

B ( 2 . 6 4) <7)*tT F V-XikjE. 

P ( 5— 8 . 2 5 6) <r>?ijr FU-XIS56, T—?s?t&-tii 

L 

P ( 5-8 . 2 5 5) <D?iJr FPXffcS^ x-^Sc^ai 
L 



P (5-8, 2 54) OjflTFl'.XRje, T-^M^iti 

u 

P ( 5-8 ,253) ^7KI/^RS, T-^M^tU 
L 

B (2, 6 3) ^tTFV.X|S5e 

P ( 5-8 ,253) fctfiJTFl^Ibt. x-^I^tH 

L 

P ( 5—8 .252) <DWr Hl/^RS, x-?i5^£B 
L 

P ( 5-8, 2 5 1) c^JTFl^t&g. x-*tt*ai 
L 

P (5-8, 24 9) vrnTVlsXISte.* X-?M^£B 
L 



B ( 2, 1 ) WnTYVAWlM 
P (5-8, 4) ^JTFWXfg^. x-^M^aiL 
P (5-8, 3) «D?ijTKL-X^5£. x-*^aiL 
P (5-8, 2) <^0TFPXR5e. f-^I^ffiL 
P ( 5-8, 1 ) x-^MAffiU 



[2 5 3 — 2 5 6*tS V) OBK&fflb] 

B ( 6 4 , 6 4) <7f$tT F l^fSJg 
P (253 — 2 56, 256) OM7 FI--XIS5E, x- 

P (253 — 256, 255) C0?ljT FU^IS.^. X~ 

P (253 — 256, 254) OMT.Fl-XfS;^ X- 

P (253 — 256, 253) tftfiJT Fl^fSJg. x- 

B ( 6 4 , 6 3) OYftT YVXWlIS. 

P (253 — 2 56, 2 52) «D?ijT KUX^g, x- 

P (253 — 256, 2 5 1) OJijT.FU-.XlSJe, x- 

P ( 2 5 3 — 2 5 6 , 2 5 0) <rMT x~ 

P (253 — 256, 249) <9?ijT Fl^XlSJg. x- 



B < 6 4 . 1 ) (7>ffT H v xl£5t 

P ( 2 5 3 — 2 5 6,4) <D?UT FL-X^Jg. X-^M 

P (253-256, 3) 0?iJT x'-^tSS 
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P (2 5 3-2 5 6,2) cO?iJT Fl/X^, ^-91% 
^ttJL . . 

P (25 3—256, 1) ^1JT>'1/X|5€> T—*K 
Affit <*»H*. 47^*) 
■*18 0JKEI& 

X^-rl 3J:0DRAMK:«g:S*ii/ia«S:, H2 

S«£ 4 =7 A isWffl&mi-h 
[0248] JSfll^iiHStOT^i-fc . £-f li ttf>fc:P 
(256, 2 56 — 2 5 3) £SP*itJL- (4^-f > 
ft) . HfcP (2 55, 25 6-2 53). P ( 1 , 2 
5 6-253) ££T^£±£ft*>oTSt^tfSU ft 

«fcp (1..4-D £K*as-r. 

1 [024 9] M^aj^tLi-MIR^JiE-r-S^^'J-fe^ 
[02 5 0] ^^'J ■fe;K9gE*ifj LORfc:, R tfifT K 

[02 5 n mmzmmz-tzfctbiz. m% 

[02 5 2] [l~4frB (gffif^-fy) <7)m*-8iVl 
B (64, 64) tftfrT KWXf&Jg 
P (256, 25 6 — 253) OjijT h' VXWfe^ f— 

?mfr&L imkmm. 47^^) 

P ( 2 5 5 , 2 5 6 — 2 5 3 ) ^J7*h'l^t£5£. X- 

P ( 2 5 4 . 2 5 6 — 2 5 3 ) c?$\\T V U f- 

P ( 2 5 3 , 2 5 6-2 5 3 ) »?|7HI/XSg, 

B (63, 6.4) OfrT Y^XWlIe. 

P (252, 25 6 — 2 5 3 ) *>J!JT K V'-XRjg, X- 

P (2 5 1; 2 5 6 — 2 53) <7)?iJTH^X|^. r- 

P (2 50, 2 5 6 — 253) <9?UT H 1/.^^, -r- 

P (249, 25 6 — 253) C9?!lT H t^XlS^ f — 



B ( 1 . 64 ) cr>'rtTFlsXm.fe 

P (4. 2 5 6-2 53) c^iJTKI^ISJe. 



P ( 3 . 2 5 6-25 3) WIT Aikfc. ¥-9%% 

P ( 2 , 2 5 6 — 2 5 3 ) WIT x'-^S! 

p ( i . 2 5 6-2 5 3 ) cr>nr HI^^ISS. x-^IS 

[5~8firBtf>S!»fflL] 
B ('6 4, 63)^tTK^X|S^ 
P (256, 2 5 2—2 4 8 ) eoftT KU-XRSe, X- 

P (255, 252—248) tf>?iJT H f - 

P. (254, 25 2-248) <7>?ijT K x- 

P (253, 25 2—248) 0>9fr 

B (63, 6 3) <7>firT H l^XfSSg 

P (2 53, 2 5 2—248) cr>mTVUxm&. r- 

P (2 5 2, 252 — 2 48) <7)?"Jr h' l/Xf&5E. f»— 

P (25 1, 25.2-248) CD?iiT K1'.XR£. X~ 

P ( 2 4 9 , 2 5 2—248) <7>?"JT Fl'.XRjg. X— 



B ( 1, 6 3) OffTFl/^ 

P (4, 2 5 2-24 8) ^JTHl^XlgS. X-^W 

P ( 3 , 252 — 248) <?D?ijT K -r— 

P(2, 252-248) CO^IT K UXi&g. x-^M 

P(l. 252 — 248) <7)?iJT Pl^tt^. x-^M 



[2 53-2 5 6ffS (*R5>f >-) OBE^aiL] 
B (64, 1 ) <DffrKU^ 

p (256, 4—1 ) (Dnrvuxmm. x-^if^m 

L 

P (255, 4-1) <W\T Fl^XlSS. x-^ft^tfi 
L 

P (254, 4-1) eO?'JTHUA!g5^ x-^^ttJ 
t 

P (253, 4-1 ) (DnT^Uxm^e.. Tr—?W?h& 
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L 

B (6 3. 1 ) OffTI'V-^ISS 

P (2 5 2. 4— 1 ) ^ijTKl^fSJE, T-^gg^tti 

L 

P (251. 4-1 ) <DJ\\T KU^Rjg. x-^gS^aj 
L 

P (250. 4-1 ) C^flT K U^fSSg, T-^g!^* 
L 

P (249. 4 — 1 ) COMT H ^Xf£5g. f-^BfcWB 
L ■ 



B ( 1 . 1 ) WffTKU^BUe 

p (4. 4~i ) comrvuxm.^ x-^^ast 

P (3, 4-1) ^ijrK^x^, x-*R*asL 
P (2. 4-1) «MTH^»je, T-^ttiL 

p ( i . 4-i ) «wr-Kwxiftje. f-'-^ff^ajL. 

•£f 2 7 0^11]^ 

X#^7"l 3 X *)DRA.mzm*7k&tLtzW&*. H2 
'J^ 1 5^ai73-rs^i:t;i'9*2 7 OJgmiEbfcffl 

ft ^4 =?4 ynrnz^m-t^ <, 
[02 53] mm<owmo.wcm-f t\ s-rn tMzp 

(25 6-253. 1 ) SrS6*mt . * 

CP ( 2 5 6—2 5 3. 2) . P (2 5 6 — 2 5 3. 2 

5 6) £=&j^6aETfciftFa»oTSi*asu sscp 

(4-1, 256) £§!^ast\ 

[0254] is*m$fi5B*k:stJC-rs^*y-fe/uo 
ffr k uxmm 1 acet-jftsg u ff r k vximfc ~> a. 

[02 56] KHB*fB*fc-r&Jt«>t, #1=5: 

[0257] [ l— 4ifB um^jy) comx-ftLi 

B ( 6 4 , 1 ) OfTTVh-xmfe 

P ( 2 5 6-2 5 3.1) <T>J\\T KU^ig^ 7='-^M 

P (25 6-253, 2) ^?ijT KUXRje, T-^M 

P (2 56-25 3, 3) *>WTKU;*R5fe» T-*M 

*ajt 

P ( 2 5 6-2 5 3,4) <^JT N'l^Xf&g. x-^M 



B ( 6 4 , 2 ) cOffT F U-XRjg 

P (256-253, 5) <rW7 Kl^Rjg. t-^Ije 

P (256-253, 6 ) CO^JT F W-XK% . f— ?Wi 

P (2 5 6-253, 7) (DMT YUXskM. r-*tt 

P (256-253, 8) O^JT Kl^tftJfe. -r-^M 



B (64, 6 4 ) cOffTYUXmfe 

P ( 2 5 6-2 5 3, 253) VUX^M. 

P ( 2 5 6-2 5 3, 254) OMTKlx^lftJg, x- 

P (256-2 53, 255) O^iJT FI^I&Se. -f- 

P (2 5 6 — 2 5 3, 256) <JD?ijT Fl/Xt£5£. 7*- 

[ 5-8fl@OM^aiL] 
B ( 6 3 , 1 ) C9ffT KI/Xi^ 
P (252-248, 1) «MrKW^I»g.-7 f -^K 

^ast 

P (25 2 — 248, 2) V>MT FUAl&t, X-^S! 
P (252 — 248. 3) pnTYXsXWife. "r-fW. 

^•asL 

P (252 — 248, 4 ) O^jTFl'.Xf&E, X-^M 
^ajL 

B ( 6 3 , 2 ) <7*ffT FU*I&£ 

P (252-2 48, 5) "<0#|T Fl^l&g. -f-*^ 

^ast 

P (25 2-248, 6) ffMT YUXWiM. f-fW. 

^ai L 

P (252-248, 7 ) W\T FU-Xl&g. T-^M 

^asu 

P (2 52 — 2 4 8, 8) <>>fl|TKU;*Ift}g, x-^S! 

^ajt 



B ( 6 3 , 64 ) cOfrT Fl^Xf£5£ 

P (252-248, 253) OJlTlfl/^ X~ 

P (25 2 — 248, 254) O^lT Kl-.X|S^, -f- 

^i^^ai L 

P (252 — 248, 255) OWrVl^XRjg. r- 
^IS^aiL 
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P (2 5 2-248, 256) OMT F U-^Rje. -r— 



[2 5.3-2 5 6*Tg (*»9-f^) ^ffiAffiL] 
B ( 1 , 1 ) coffTVUX&fc 
P (4 — 1 .. 1 ) flWHW-XWe. T-?m&&L 
P (4 — 1. 2) <OJflTFl'.X»l£, ^-^KAfflt 
P (4-1. 3) 0?ijTKl^f&£. -r-^^ajL 
P (4 — 1. 4) (OflTKl'.xKje. f-*«*fflL 
B ( 1 , 2) OtTTKlxX^5£ 
P (4-1, 5) «OJ!TKKXRjg, x-^SE^ajL 
P (4 — 1. 6) ^TKl^Kje* x-^ff^ajL 

p (4— i. 7) <»3WTK^tte» T-^^ajt 
p (4—1. s) c^nrYvxmM. ?-?m*-&L 



B(l , 6 4) (DftTVUX&M 

P ( 4 - 1 . 2 5 3) <rmT F L-XfSS. x-^St^fcb 

L 

p ( 4 - 1 . 254) m\r f uxnm. T-*R*aj 

L 

p ( 4 — i , 255) co^ijr f i^xiss. 

L 

P ( 4 — 1 , 2 5 6) c7)M7 KPXKJg. ir—9W.^ 
MB^IBWCfcW WftOtfj^S- n 7'a -y ? X m 

>/ ^ <^fli^K— «hl Lti&mieommx * u <dr 

AM : fflit»S2 8 a ) fcoHTKWf-*. 
[025S]EI24t2 &7C<7)Kif t .* * U ^ 

-r. 

[02 59] *MT1i, ffife-X^E y t LT, D RAMct) 
SBS*?.- S*E- F £ L , 1 HOT? -fe *«fc:firT F 
u-x t mr F \sX *WtMt& cr>Tii&< „ m t'fiT F V 
X<?)7-*-?lzttLXimT F UXcnfrZikfemT F U 

S£-f frf & ^ X F T ? -b X £ fir o T v ^ . 

[ 0 2 6 0 l aff^^ ytifllnH. ttEnfflK^ti-Ciiin 
- 1 ) I«^d -y ? 3 0 0 2 J: otfiWcSiiS . 

[026 1] $ <b ,/n >y ?t±*;fc >J cOT^-feX^fi 
t*2»7-K3 0 0 l£J:oTflMi3ii-S>. 

[02 62] il^T^-feX (X^r-v?" 1 33&»4>&;WR 
o 3tM« * W&x * 'J £3£>*-f 4 «&2r if ) T'(i . :£_L 

y&r 

[0 2 6 3] B2 5fc^Dy^|*|OT-l«ai«W*S 



7^ >'^ri*I(C4V— K<5D1 67- F'-CflSsKLTVi-S. Ifc 

7*ny?|*|<73;t7-fcy hTb'I/^^it. J;-? 
T s t$«7- FO.X ^U7H UXti#7*n y ?<7>:rcIH 
T F UXC7'n y ?F*?:t7-fe v FT F UXSrJnxfcffifc 
=5r-&. Mil*. SitA^uv ^O+tfKfc**-**.*^ 

u r vv>x o fc-r* t . ^<ryu- \m^=E y r Ft^x 

1 , 7'a y ? |*f&T^*tt.X U T F VX 1 5 , 
7'a y ^03e±^{±^( tU7F^16i:^. 

[ o 2 6 4 ] $rtj . Pi-70 >y ? rtcT)^-^ u&rrm t 

nTYUXt^^Xo^ 1 7'o y ?C9T7- F&OIEfSc 
fg^?iJT F l^X«$t7- Hjftfc *.r> T . 0 1 9 <?> 
D RAMOf?)tll 5"JT H VX\i 10 2 4 7— K*f i 
h tfX*% . 1 7'a y ^ ot- HSi 1 6 fc Lfc«^'s ?'I 
T K VXeymftV- 1 7 o -y ^ SrflUS-rSV - H 

[0265] «t -oX N R— 7'a -y ^ f^TWiSiET^ -feX 

ic** lt t ?ijr h ux srst^r 4 tmx*mmzT?*x 

[0266] 132 4tfe(ti.ffl^or^-feXti>^T., 

7'o ■y^SiHiOTKUXSrjBjfiiTH^Xfc LT5%tL. 
ZWlTYl'XlZftL + O. +1. +2, +3Lfct* 
h* l/X k LT D R A M^IS^ L4 r 7— F ^jg^T ^ 

[0267] jjctaaar f i/^'^^sst f vx\z 
®mLffimizm%T?-tx$:'ffo. z.<»m&Tv\sx<?> 

WMli. 1 7'a -y ?0)7- KJRM D £jB£T F U-Xtcjn 
z.&C\i:\ l z&r ) 'nhixZ>. 

[0 2 68] *«4-CT^-feX*«i»T^&fc»:^)9>f ^ 
C07v -/7&mz1gt&T F VX^^mth „ y 
^<7)iS.^T F UXcryftWUt. n 1 7'a -y ? CO 5 -f V fc^ 

fc«fcoTTFIxX^il)S^^O> ^^il. SD 
Is SD2k&&. 

[0269] H2 6C7 , ay^fiaaz/7'o-y^|Ai^-7 
•fe>y htDRAMCOTYUX (ffTKl/X^l^ ^J7* 

[0270 ] 7*a»y ^(iiE±^^^TC|oI*^Tii^L 

tzJtvTvuxizmtymx t>tiz. ttz. 11—07*0 

■y ^ 1*1 i, 7'a >y ^ rt^- 7 -fe y F t#-> LfcTFU- 
X^'fiJOiyTkixTV^ 

[0 27 1] iot. ±IBOMDJ±7"a>y^ 0^7t 
•y F 0*^7'a y > 1 CD^y-t y F O^CO^fif fohtz 
tb^ ■ v9 rt«7- Hftfc:*U<irft. lT'a-y^o 
7-FicS- 169-Hkt4i:MD=l 6i:^rl> < . 

[0272] S D 1 i±7'a y ^ ( n - 1 ) CD:t7-fc -y F 
0*^7*0 y^ 0c7)>f 7-tt y F 4 '^?j$&LX'fohtz#>. 
SD1=-MD* (n-1 ) +4i:^S. -M 
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D * ( n - 1 ) (i*7-b y F 0|SJtf>7*o -y ?<0^ffi.. + 
4(i|S]— ^D'y?^7t«y h0A^*7t 7 b4^<D 

[0273] S D 2 J±7"o y ? ( n - 1 ) CO.^^-t: y h 
1 2 £> 7"u y ? n CO^- 7 -fe >y h 0 'v.fD^ti T'£> 6 Jt 
46 s SD2 = MD-1. 2fc&&.. MDIi/n-y 
? ( n - 1 ) frb 7'o -y ? n-^^e, - 1 2i£7'o y 
^n<7)^7-fe-y h 1 2*'W7*7h0^Etfi 

[0274] HUai^S±A^^T^jSl^oT5^ ymi& 

MS:. 02 7l3^-r7n-^-^-hSr#B3Lo-oiaBH-r 
4. 

[0 2 7 5] MAfcBWBWSr. ^t'J7Hl/X^f„ 

*± y r h wx<7)?ijt f i^xish^*-*. tr -y F8a«x ^ 

'J T F F-XC^Tft t' -y F tW 0 ^TZhiX^ *^)TYV 
fiT F l^XO 3 *>tf T F l^XcTJh'v FiSc£jg;i-g>4m« 
[0276] SBLOC K{±IlJ^^rr6]<7)7'a y ? ©B 
[0 2 7 7] L I NEii7*n>y^^^^ yfiBSr^ 
[0 2 7 8] MBLOCK{i±^S^rrif]c7)7'a-y^eM 
[0279] B ( ZC0WCH4 ) fi7'n -y ?<5D7^ VfiC 
[0280] «*T?*Xtf>*£±j£5fcfr|6«±fe&»6 
[0 28 1] jfttT^-bXc^i^MA (^t'JTHl/ 

6 . D RAM^jS^-i^- F y - KJiicOT F FX 
SrjS^tCfi 1 r FF-xSrl&Jt U MA(Oat?(7 F 
0. 1, 2. 3£M£fc#JTF'l^X£iSigStCT?-teX-r 
6. 

[0282] ±tt*^«yD >y 9 izmth t ( M 
BLOCK = N) mfritiLyJ ySr loTtttft. ± 
^7 , o-y?{a»2rSQtCg|-r (MBLOCK^O) . 

[0283] W»HJL-9-f yifVu -y 9 n<nTWZ^t 
ht ( L I N E = B ) m^-tii L7*0 -y 9 iffl&EjjfatZ 
10}t#>?> ( SBLOCK^SBLOCK+1 ) . 

[0284] *T.7*o v j^mM^-i y^>m^tiiLi)m 
T (SBLOC K=M) \ *<—i/<r><k.!rvi y9<F> 

[0285]^:. M&T- 9 cOHIiKl^^-tti Lto V \X 

[0286112 8t:a«**fc:9 OJKEHg-r^^cT) 
T 7 -fe 



[0287] 128 Iz-Tjk-f-J: o fcST^V- FfrfcfeJ: 

1 t lz J; o T1HS£ IUSk LT t „ 

[ 0 2 S 8 ] X?— b l£SclSl<7)7'a ( m - 1 ) * n 
^7-fe7 1- 1 2&j@i£TFl'Xi: fCflTFl^X&IS 
5eL. j^TFUX^TF^Xt+O. -4. -S. 
- 1 2 £ MUZ. i>mWT Fl^x t tT IS^ L/a v ^ 

[ 0 2 S 9 ] mzm&T F UX£±7*0 -y ^ CO^T^T 
FPXtc^i&LIS|«t:^r^-fexSrfif-5. 

[0290] ±ffi*t7^^*5||7t^i:^7A 
oya-y^TSSt^TFl/X^^Kj-T^. 
^com&T F UXCD&Mlt. m 1 7*n y ^ 

tCioTTFWXtO^tbi^^O. ^ti^iX. SD. 
1. SD2i:3r&„ 

[0 29 1 ] i-^T. ±l5<?)MD(i:^T7'a.y^ (m- 
1) * nCD^7t7 h 1 2A^-0W0 7? (m- 

2 ) * n^7t7 F 1 2HO^iaTS>-g,7^i6. n7u 
>y - H*te* L < . 1 7*o >y ^ F& 
|-167-Htt^tMD = -16*nt^S 5 

[0 29 2] SD Ili7'n7?0^7t7 F 1 2*^ 
T'n-yi? (m-1) *nWi:7-M3^iiit 
fo&tzib. SD 1 =-MD* (m- 1 ) + 1 

[0 29 3] «I>IT\ -MD* (m- 1 ) \±7n-y? 0 
«^7*n y ^ (m-1) *n^^(a. + 1 (ili)— 7*u 
•y^tfO^-7-fev h 1 2*^5r7-fe y F 1 3^<^^{4i:# 

[0294] SD2(i7n7?0^7-fe7M5^ 
7'a y^ (m-1) *n+l <7)^7-fe y F 1 1^<ryg£L 
Tfohtitb, SD2 = -MD* (m-1 ) + 1 3t^ 
h. ZZT\ -MD* (m-1) (S7*a.y^ 0frt>£T 
en-fa >y j? (m- 1 ) * n'scT^GL + 1 3i±ST^7' 
o-y^ (m-1) * niO^-7-fe y F 1 5^^*rl^07'0 
■y ^ (m- 1 ) * n + lcO^-7-fe y F 1 2^C0^fi[i:# 

[0295] Z<7>& o B4M % >J ^51MT7-teX«I 

[0296] MMOfeT^^^ilwrftjj&^Tr^-bX-r 
l>^9 OSHIKT^tx^^ U r Fi/x^:ai0<J* . 

n 2 9 iztt^ y a-^-^-b zmm v-o^mm-t& . 

[0297] MAliili^ t'JTK 1/X . ^ 
t'JTHly XCO^JT* F PXKfflitl. t* -y F SSC^ ^ 'J 
TFL-XiOT{)it'-y h^fiJOST^il. ^^'JTF^X 
<?)±{ab" y F^TFl^XSiJOS-C^fLi.. ±fi 
T Fl/XO 3 *>^|f T F l/XOt* y hg^Sr^l 
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[029S] SBLOC Kte&mWjftWn v ? <$.W 

. [0299] LI NEIi7*n >y 7fa<7)7 4 XiSSr^ 

[03001 MBLOC YHZZ.Tgg.UfacrtT'Vi y 9 HM 

[ 0 3 0 1 ] A ( Z<7)mTit4 ) J47'u y ?<7);^ Affc 

[ 0 3 0 2 ] £9 0l£|lMEr^-feX<7)«^±^E^r 1*1(4 

[0 3 0 3] *9 0«7?tX^MA 

>y ? <7)T^5 4 > O^ajf-^ 5A {7x3 y 7 ft<T>-£& 
^TfaiDftB) K<5DTHUX^LTV>S. DRA 

Sr^t^T K UX SrtSJg L . MA<0«t5!l 7KUA{3 
0. -4. -8. - 1 2^Jni.7t?ijTHP^S:5«i!tr 

->T3SSlT?-fe:X$*l..g>) . 

[0304] ±^S^f6]C0«^7'O -y t^Si* & ( M 
BLO C K = M ) §I^ffiL#5A£ lO^K"^^. ± 
^/n.y?fiI^TStMt (MBLOCK^-0 ) 

[0305] mfriti L*j 7A*>7n -y ? rt^OSS^^r 
(COL = A) ^mL7n>y?£IiteS3rfa(;:l 
(SBLOCK<-SBLOCK+ 1 ) . 
[0306] £±7't? >y 7J±cr>m&#\ Lfim 

T ( SBLOCK = N) ~tht K-yWD7;« 

[0307] JMc, ±.iiLtzM1%T7-£XRXS\2imTi7 
■feXtf^ttWfc* * 'J T K ( _LS£ LJtH 1 0 

[03 08] H3 0^^UT^-fe^.c7)|2jicrKl--X 

(K-XMH«&7H^) lfe^950«Bfe^^-r. 

[0309] j&ST K U*«±«U:ai»7'n y ? ftg 
•JESS 3 SOI, 7'n y ^(*FiO^>f ( A R5E 
»3 8 0 2 . ±tS/D -y 7m$.lE.m3 8 0 3. IiJ^3£ 
3£T[6]7o y >>y^3804, 7*0 >y ? |*1 9 J >W 

(*5AR) *^y^380 5, ±7^rft7"o-y?ifc 
- ^^7^38 0 6- 380 7". 38087 38 

11. ^isX? — hTY\sXWlfm3&0 9. ^'J 
7*KU-X|B1SU^^3S1 3. JpJH»3 8 1-0. fci 
t/^r^*-h3 8 1 2tCj;oTlSfi!t$^-i». *7Vh(i 

[0310] ±7t^-ft7'a vfttr^V* 3806(i 

(N#B) tCjSf-SkttOiJ^Om-^EOMB 

^fflfLfl-f- ( P I N I T) t iot±i$/D7 7» 
tfSJtSft*. jfr^MittTKl^f^I-f- (NEX 



[ 0 3 1 1 ] 7*0 <y J? 1*1^ ymt^y? 3 8 0 5(47' 

OL(tl!5^y) &36£*r*. *^yMtt^-i^u' 
*WfcfI# ( P I N I T ) (c J: ot 7d .y^ 1*1 ygfc# 
RSES ti& . # »7 >' h 0 ±# "JlfEOHB #A7J 
$ ft . ^o&T K U X f&£fi# (NEXT) # A?J $ ft 

fc * Kfrfcft 4 ttt&Jgft S: JSJffltctft 

fi^ft-S. 

[03 12] giM^frTn^SW^^SSO 1 
? (M#g) K3i-r4fc»9_b&*»3fS#EOSB (Sfet 

5*ttIHfc«* (PINIT)CJ: otiea^7;» 
#K5&3ft* . y b(4^ 0±* J Off-f-E O L^'AJJ 
$tL. fr^<!ZTYVA%£Lm^ (NEXT) ifiX^tl 

[03 13] ji^VTFl/XimUitXfSa 1 3f4. 

mm* ^ vtvisx tiEflrt-* . si^^ « y r f p 

Y\sX\si?X?\Z^-i/W&im^ ( P I N I T) i,ZX 
■oXXf-YTWXifmiz.Zixh* ttz. MO-b^O 
fi^-C-bl^^^38 0 7. 3 80 8Sr^O#^.-S-Ii:t- 
i-^t. ±^*l*lt=7*n>y^Sr^iH-^t=:MD s 5 

v^mthmz SDl. IiM3fcfir|6]fc7'o >y ^ 
WtthWz s D 2**JnJKS3 8 l 0 t,z X 0 toMZtiZ . 
jas^3 8 1 o^jp^Mmt4. <j;7^xiaii? (n 

EXT) l:J;^T-fel^?^38 1 l36*WO#i4)#L, ^ 
t'J7 KU^IEItU'vX^ 38 13C (5J-T**— h 3 8 
1 2 Sr^frLT ) n- H«-^*s«»SfL«i i i: tci 0. ^ 

•t y t h 1^ ^ieftu- ^^3813 izw.mmztih . 

■[0314JH31C. l7'n-y^^^X75>^'2x2 , 7 
- h\ 2 7'0 y 9 . Bfb^tE 2 7"o y ^ Oil^T ^ 

[ 0 3 1 5 ] H3 2«0 ( a ) ~ ( i ) (303 1 *>HflLX 
* 'J I.ZT9 -tXLtztn com&* t'JTHU Xffti&SEf 

4S>w>m&ztz ----- 

[0316] H33(CDRAM$iJffllfi-f-^g|I (±54L 
fe01Ot*tDRAMWIW6 14) cOfllfiKS:^. 
[0317] DRAMM»<g#f6^aH4, ^^^'JT 
KU-X (MA) 7t)^DRAM§r7N'-Xhr^-feX-r^fc 
i6<7J^-f 5 yiy"fl^-S.t/. firTKU-X. ?iJTKUXSr% 

[0318] D RAMfWiWlf 5 >^S<JfP 
SP390 1, l j7l/7yit^(?M-<7-3902. 
Jf7^-y hTHPXf— 7";W3 9 0 3. 7-fe>y hTF 
l^M^y^3904. -bl/^^3905, 3907. 
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